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Paactical Navigation, 
4 OR, AN 
Introduction to the Whole Art. 


Containing many uſeful Geometrical-Definitions and Pro- 
blems 5 TheDodQtrine of Plain and Spherical Triangles; 
Plain Mercator, and Great-Circle-Sailing ; Sundry uſeful | 
Problems in Aſtronomy 3 The Uſe of Inſtruments; The 
Azimuth-Compaſs, Ring-Dial, Variation-Compaſs ; The 
Fore-Staff, Quadrant, Plough, and Nocturnal; The Plain 
Scale, Gamnter's Scale, Sinical Quadrant, Plain-Chart, | 
Mercator's Chart, both Globes, the Inclinatory-Needle, | 
and Virtues of the Loadſtone. Uſeful Tables of the 
Mootti's Age, of the Tides, of the Sun's Place, Decli- | 
nation, and Right-Aſcenfion 3 of the Stars Right-Aſcen- | 
fion and Deelination 3 the Latitude and Longitude of 
Places 3 and a Table of Meridional Parts : Likewiſe a 
new Traverſe-Table, and the Uſe thereof in keeping a 
Reckoning at Sea : Alſo a Table of 10000 Logarithms, 
and of the Log. Sines, Tangents, and Secants. 
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On- the PzacticalNavigation of: my very 

good'Priend,”* Mri/ John ' Seller, © 

AEQYY DSOU TUOY DOE JICTS LUVOY O1 (111 

Our Book (kind or Fan bone 6p ad find "1 

Rich'Arguitents of an ingenious Mind's: c ©: © 

That for our Good your Talent will not hide; ir 41 - 
But build'a Light-Houſe,' Mariners to: guide. 

What others hdve'in'thighty Volumes:done; ©: 


'T. / WE 


You neatly here have couthed all in one&'s/i! ! y11l ltr 11-61 ? TI ; 


Yet is your Book to-tio'great' Volume gfowny/'- "7 * 


Tho grac'd with learn'd'Additions 6P your 6Wi! 17 0T 1% 


For me to praiſe your Work; miphtbe!my- blame,."/ 
Fearing my meanoeſs might difpraiſe the fame, +>, 
You want not learned Pens in lofty =... .. 
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. Four well-deferyed Praiſes to rehearſe? ">" DO. nt 07; A 3 
Mean Artiſts,” Men obſcure ( and ſucham Fo 


Ought t'wiſh and pray for your Proſperity. 

Yet rouſfe { for once) my humble Muſe, and let 
The Country Oat-Pipe drown the Flagelet. 

And 'tis but fitting: (fith. your Pains in this: 

To City and to.Country uſeful is ) 

That City-Poetry,. and Country-Lays,- -....... | 
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Who doth peruſe your Work, ſhall ſurely find, 
The Subject handled well, and 'well-defign'd. 

You much have done in hitle 3 here we find 
What in this Art may pleaſe a curious Mind, 


i; The Longitude excepted © but if we 


Your Rules obſerve, obtained'it may be 
For uſe ſufficient 3 but-the ſame to get. 


With certainty, is not diſcovered yet.. 
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Whi af that any can -- | 2 
Make plainly out, I wiſh you be the Man. ; 
But ſtay, my Muſe, be Rot and not ſo rude ; s 
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May t r$.( as they all 
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wheels = -n0 baſe ary \arfagate- *. FX 
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p oenbs- May never Engliſh Man be ſo unkind, 


IDrw-rds ( As famous *Wright, and reverend {| Ward do find) 
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Set. 2. Geometrical Problems, 6 


CH AP. IL. Treateth of the DoQtine of Plain Triangles. 
$eQ. 1, Containing ſome things neceſſary to bt wnderftedd in the. Sciemed of Plain 


| -.9 
-* of nigh Jangled Plain Triangles, " ER 
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CH A P. III. Contai » the DoAtrine of Spherical Triangles, 
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An Advertiſement. 


I 'Stairs,” are-taught theſe Mathematical Sciences $© Vis. 
"Arithmetick, Geometry, Algebra, Trigonometry, Navi- 
gation, Aſtronomy, Surveying, Gauging, Dialling, Fortifi- 
cation, and Gunnery ; likewiſe the Uſe of the Globes, 
and other Mathematical Inſtruments, the ProjeRion of the 
Sphere, and other Parts of the Mathematick WIE 


By John Colſon. | 
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zactical N 
INTRODUCTION 


T-O- THE 


Whole Art. 


IAVIGATLON, that uſeful part of the Mathe- 
Br maticks, 1s a Science. which has been highly valued 
by the Ancients, eſpecially by our Anceſtors of this 
Iſland 3 it being indeed the Beauty and Bulwark 
of England, the Wall and Wealth of Britain, and 
. the Bridge that joins it to the Univerſe, 


It conſiſts of two general Parts. 


Firſt, That which thay be called the Domeſtick, or more common 
Navigation, 1 mean Coalting or Sailing along the Shore. This Part 
em loys the Mariners Compaſs and Lead, as the chiet Infiruments 
FS for an Intr6duction of this kind, I reter you to my Book, entitled, 
The ExGt1isn PILOT, end Sta ATLAS, deſcribing the Sea- 
Coalts, Capes, Soundings, Sands, Rocks, and Dangers the Bays, 
Roads, Harbors, Rivers, and Ports, in moſt of the known Parts of 
the World : Shewing the Courles and Dittances from one Place to 

" B another, 


2 Practical Navigation. 


another, the ſetting of the Tydes and Currents, the Ebbing and 
Flowing of the Sea, and many other Things belonging to the practick 
part of Navigation. _ furniſhed with new and exa&t Draughts 
and Deſcriptions, collected from the Experience of divers of our able 
Navigators 3 the like not heretofore publiſhed in England. 

Secondly, That which may more properly bear the Name,and prin- 
cipally deſerves to be entitled the ART OF NAVIGATION, is 
that part thereof which guides the Ship in her. Courſe through the 
Immenſe Ocean, to any part of the known World 3 which cannot be 
done, unleſs it be determined in what place the Ship is at all times, 
both in reſpeRt of Latitude and Longitude 3 this being the principal 
Care of a Navigator, and the Maſter-piece of Nautical Science. 

To the commendable Accompliſhment of which Knowledg, theſe 
four Things areſubordinate Requilites : 


V I Z. 


Trigo 
The Doctrine of the Spheres, 


For the firſt of theſe, ARITHMETICKk, I ſhall refer you to - 


ſome of thoſe Books already extant 3 the reſt ſhall be hers treated of 
in their order. . 


ul 
| 
| 


__— CHAP. 1, 


\ 
—Y 


Containing ſundry uſeful Pefgnitions 
and Problemsof GE © METR Y, 
\} 


— <<” Ie oe. _— — ooo, 
% Ld " 


TSXC'T; : 
Geometrical Definitions, 
PoiNT, is that which cannot be divided, having neither 
part nor quantity, and theretore void of | 


length, breadth,or depth 3 and is repre- A. 
ſented in the Margin, by the Letter A. 


A L1ws, is length, without breadth or A A 


thickneſs, and is Right, as A 3 . 
Or Curved, 'as B. ; B ens. 


An Angle is the Inclination of two Lines one 
to another, the one touching the other, yet 


not fo.as to make one Line. A 
A Right-Lin'd-Angle, is that which is con- | —- 
tained by right Lines, as the Angle ABC. - _— 
C 


A Right-Lin'd Angle is either Right-angled, or Oblique. 
B 2 


_ Vs 2 - © "y " n > "" 
—_ SC rt b Labs p45 24 
wh, - 4 4 - af & : 


AB #6..5- Yall , 


Geviniticat oo 


# 


A Right- Angle, is when a Right Line, 
ſtanding upon a Right Line, makes the 
Angles on each fide cqual to each other 3 as 


the Right-Angles ACD, and B.C D. 


An Oblique- Angle is either Acute or 
Obtuſle. 

An Acute- Angle 1s leſs than a Right, as 
the Angle DEB. 
D An Obtuſe- Angle is greater thau a Right- 
Angle, as AEB. 


A Plain Figure is contained under one 
Term, or many. . 

A Circle is a plain Figure contained under 
one Term or Line, called the Circumference, 
unto which all Lines drawn from a certain 
Point within the Figure are equal 3 andthat 
Point is called the Center. as A, 


A Right-lin'd Figure is contained by 
Right-Lines, and is cither three-fided, hos. 
fi 1d, or many-ſided. 


A Triangle is a three-fided Figure, .and is 
conſidered either in reſpeR of its Sides, or 
Angles. 

In reſpeR- of its Sides, *tis either, 

Equilateral, having three equal Sides,as A. 


Or Equicrural, having two equal Sides, 
as B 


Or 


© o® 


Or Scalenum, having three unequal Sides, 
as D. 


In-reſpe of its: Angles, *tis either, 


Right-angled, which hath a Right-Angle, 
as E. ; 


Or Oblique-angled, which hath no Right- 
Angle, but an Obtuſe-Angle, as C, 


Or three Acute-Angles, as G. 


Of four-ſided ' Figures. 


A Square is that which hatHK four equal 
Sides, and. four right Angles, as A. 


An Oblong hath four Right-Angles, and 


and the oppolite Sides equal, as E. 


—y 


A Rombus hath four equal Sides, but is 


not:Right-Angled, as C. 


A*Romboides hath the oppoſite Sides and 
Angles equal; but is neither equal-ſfided, 
nor Right-ang]ecd, as D. 


Geometrical Definitions. 


Geometrical Ptoblems. 


., Allother four-fided Figures are called Trapezia's, ( 
E Ys as E. c 


Parallel, or equi-diftant Right-Lines are ſuch, 
A—— —— which being in the ſame Superficies, if infinitely «+ 
B —-—— —— produced, would never meet, as A and B. 


JJ 


SB CT IC 


Geometrical P2oblems. 
How to raiſe a * Perpendicular from the middle 


of a Line given. 


E T the Line given be A B, and let 
C bt a Point therein, whereon tit 1s 
required to raiſe a Perpendicular. Fir 
therefore, open the Compaſſes to any 
convenient diſtance, and ferting one 
foot in the point C, with the other ſet 
off on either tide thereof the cqual di- 
fiances. CA, and CB; Then opening 
the Compaſſes to any convenient wi- 
der diſtance, ſetting one Foot in the 
int A, with the other firike the occult Arch at E 3 then with the 
e diftance {et one Foot in the point B,. and with the other draw 
the ArchF, croſling E in the point D, from whence draw the Line 
DC; which Line is a Perpendicular unto the given Line AB, as 


was required. 


Geometrical ]oblems, 
To let. fall a Perpendicular from a "Point aſſigned, 


to the middle of a Line given. 


Let the Line given, whereupon 
you would have a Perpendiculat let 
fall, be the Line BC D, and the 
Point A to be the Point afligned, 
from whence you would have a Per- 
pendicular l:t fall upon thegiven Line 
B C D. Firſt, ſet one foot of your 
Compaſſes in the Point A, and ope- 
ning them to anyconvenient diſtance, 
ſo that it may be more than the Line 


To raiſe a Perpendicular upon the End of a Line given. 


Suppoſe the Line whereupon you 
would have a Perpendicular raiſed,be 
the Line AB 3 Firſt open your Com- 
paſſes to a convenient Diſtance, and 
{et one Foot in_ the Point B, -and let 
the other Point fall any where above 
the Line, as at the Point Dz and in 
that Point let one Foot of your Com- 
paſſes remain, turning the other 


about, until it touch the Line AB in the Point E 3 then turn the 
Foot of the Compaſſes towards C, and draw an occult Arch, and 
lay the Edg of a Ruler to thoſe two Points E and 'D, and where the 
{ame Edg of the Ruler doth cut the Arch C, from that Point draw 
the Line CB, which ſhall be a Perpendicular at the end of the Line - 


A B. 


£ 


£ , r 


AC, deſcribe an Arch of a Circle with the other Foot, ſo that it may: 
cut the LineB CD twice, that is, at Eand F; then find the middle 
between theſe, which will be the Point C, from which Point draw - 
the Line A C, which is the Perpendicular which was to be let fall. 


A — 


e 


E 
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To let fall a "Perpendicular from a *Point a Gened, F 
| ſ unto the End of FN given, ſes 


. . 
" Ds Let the.Line AB be given, unto which 
«| it is required to. let fall a Perpendicular - 
oo \ from.che «{fligned Point D, unto the End 
. C A.  Firſt,from the afligned Point D draw 
3 a Line unto any part of the given Line 
"a A B,which may be the. Line D CE 5 then 
A x B find the middle of the Line D E, which is 
| at C, place one foot of your Compaſles in 
that Point, and extend the other foot unto D or E, with which di- 
fiance draw the Semicircle D AE, which ſhall cut the given Live A B 
in the Point A 3 from which Paint draw the Line D A, which is the 
Perpendicular let fall from the aſſigned Point D, near thecnd of the 
oiven Line A B, as was required, 


To draw a Line "Parallel to a Line given. 


"ee A I Let A B be a Line given, 
F< —P* Ws. whereunto it is required, to 

- drawa Parallel. Firtit_ ſet one 
A— L— Footof your Compaſſcs in the 
F-& D Point C, and opening the other 


Fobt at pleaſure, draw the Arch E 3 then with the ſame'diſtanceſet 
one-Foot in the Point D, and draw the other ArchF 3 Laſtly; lay a 
Rule to the Convexities of both thoſe Arches, and draw the Line 
GH, which ſhall be a Parallel to'A B, as was required, 


Plain Trigonometry, 9 


QC - | Hoy to moke ai Angle equal to au Angle given. 
* fe ABChethe given Angle, draw the LineD E, and upon Bass 
Center, deſcribe the Arch G H, between the Sides B AandB C, and 


K 
upon the PointD, with the ſame extent deſcribe the Arch K L, and 


place the Extent G Hfrom Kto L 3 then through the Point L draw 
DF: Sois the AngleE DF <qualto A B C, which was required. 


— 


CHAP IL 


Treateth of the Do&rine of Plain or 
. Right-lin'd TRIANGLES. 


N——— — —_ 


TEC TA 


Containing ſome Things neceſſary to be underſtoad, relating 
#0 the Science of Plain Trigonometry. 


== HE Dotirine of Triangles is converſant in the Menſuration of 
Triangles,Plain or Spherical, comparing the Sides and Angles 


together, according to known Analogies 3 whereby three 
|; Things being given, either Sides, Angles, or both, a fourth 
Side or Angle may be found: 


- 


C But 
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16 Plain-Trigonometry, | 

But becauſe the Angles of both Plain and-Spherical Triangles are 
meaſured by-Arches of Circles, and the Sides likewiſe of Spherical Tri= 
angles are. themſelves Arches of great Circles, therefore theſe, Arches | 
are in a manner redwoed.into the Right Lines applied, thereunto, . 


- "The Right Lines applied to Circles, are Chords, Siner, Tangents, | 
and Secants, | 

A Chord is a Right Line drawn in a Circle, from one part of. the. 
Circumference to.the other, as in the annexed Figure, 


HK is the Chord of the Arches HE K, and HDK ; alſo DE 
the Diameter, is the Chord of the Semicircles DAE and DBE. 

The right Sine of an Arch is half the Chord of twice that Arch, as 
H G being half the Chord HK, is the right Sine of the Arch HE; 
alſoof the Arch H A D,7the Arch HE being the half of HE K, and 
the Arch HAD being half the Arch HD K. The Sine Complement 
ob the Arch HE is HI, equal to CG. al | 

The Verſed Sine of an Arch, is that part-. of the-Diameter which 
jieth between the right Sine of that Arch and the Circumference, fo 
that G E is the Verſcd-Sine of the Arch H E, and G D the Verſed Sine 
of the Arce HA D. 

The Tangent of an. Arch, is a Right Line touching the Arch, be-+ 
ing Perpendicular to the Radius drawn to the Point of Contact, and 
concurring witha Line drawn from the Center, through the Term or 
End ct that Archz ſoEFisa Fangent of the Arch E H. 


A 
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A Secant is that Right Line-drawn from the Center of the Arch, 


& until it meet with the Tangent 3'So CF is a Secant of the Arch E H. 


Itis to be underſtood that every Circle is divided into -360 equal 
parts, called Degrees 3 every Degree into 60 parts, called Minutes 3 
and every Minute into 60 parts, called Seconds, &:. 

The Complement of an Arch or Angle, is commonly the Comple- 
ment thereot to ( or that which makesitup ) go Deg. But if ir be 
meant the Complement thereof to a Semicircle, it's expreſſed by ſay- 
ing the Complement to 180 Deg, 

A Plain Triangle-is contained under three Right Lines,and iscither 
Right-Angled or Oblique, | 

In all Plain Triangles, two Angles being given, the third is alſo 
given: And one Angle being given, the Sum of the other two is alſo 
given, becauſe the three Angles together are qual to two right Angles. 

Therefore in a Plain Right-angled Triangle, :one of the Acute 
Angles is the Complement of the other to go deg, 

Ia the Solution of Plain Triangles, the Angles being only given, 
the Sides cannot be found, but only the reaſon of the Sides: lt is there- 
fore neceſſary that one of the Sides be known 3 As, 

In a Right-angled Triangle two things (beſides.the Right-Angle) 
will ſerve to find the third, ſo one of them be a Side. 

In Oblique-angled Triangles, there maſt be three things given to 
find a fourth. 


Some Symbols uſed in the Doftrine of Triangles, for Brevity's ſake. 


— Equal to. 
.-- More 
— Lels. 
x Multiplied by, or drawn into. 
* Overa Number ſtands for Degrees, as 12* ſignifies 12 deg. 
4 Signifies Minutes, as 12” is 12 Minutes. 
cr. A Side. cr* Sides. 
Y An Angle... V V Angles. 
Z The Sum. 
. X The Difference. 
S Sine. 
Sc. Co-Sine, or Sine Complement. 
Co. Ar. Complement Arithmeticah. 


© Tangent. 
C 2 tc. Co- 


12 Plain Trigonometry. 
tc, Co-tangent, or Tangent-Complement.. 
2 R Ang, Two Right-Angles.. | 
Q. Square. 


* In Right-angled Plain Triangles, the Sides comprehending the 
Right-Angle are called the Legs 3- and the Side ſubtending (oroppo- : 
fiteto ) the Right-Angle, is called the Hypotenwſe 


In the DoQAtrine of Triangles, three Letters denote an Angle, as 
B A C fignihes the Angleat Az ACBrhe AngleatC. TwolLet- 
ters ſhew. a Side, as Side A B, or AC. | 


In the DoQrine of Triangles, the given 
; Sides or Angles are noted with a Daſh, thus, 
) 


The required Sides-or- Angles with a -Ci- 
pher, thus, (o) | 


In Right-angled Plain Triangles there are ſeven Caſes, and five in 
Oblique; For the Solution of which, theſe four 4xioms are ſufficient. 


Artom 2: 
Of Right-angled Triangles. 


Tn all Plain Right-angled Triangles, any of the Sides may be made 
Radius 3 and the other Sides will be Sines, Tangents, or Secants : and 
what proportion the Side put for Radius, hath to Radius 3 the ſame 
proportion hath the othex Sides, to the-Siges; Tangents, and Secants 
by them repreſented... | 

| Ariom 


Plain Trigonometry. 
G45 "_ Ariom 2. 
7 In - Of Oblique Triangles. 


® Th all Plain Triangles, the Sides are in ſuch proportion one to ano« 
ther, as the Sines of their oppoſite Angles. 


Ariom 3. 


In all Plain Tagen As the Sum of two Sides is to their difference, - 
fo is the Tangent of the half Sum of their two oppoſite Angles,to the 
Tang, of the difference of either of them,above or under the half Sum. - 


Artom - 4. 


In all Plain Triangles, As the Baſe is in proportion to the Sum of* 
the other Sides 3 fo is the Difference of theſe Sides, to the difference - 
of che Segments of the Baſe. | 


 —_ 
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9 ECT. IL 
Df Right-angled Plain Triangles, 
I. (aſe. - 


THe Angles, and one of the Legs given, to-- 
find the other Leg. 
Example. 
In the Triangle ABC, 
There is given, 


BAC 33* 45” 
AB, = 4 c B C required. 


PY 


C 
"mm 
The 
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Plain Trigonometry, 


The Operation by the L ogarithes, 
As & ACB,-$6" 157 Logs. oomom_mmcmmae 
To AB. g0* ——_—— 


-9-91984 | 
————— 9544 


S0is S. BAC, 33" 457 ————— — —— 9.74473 
| 11.69897 
ToB C required, 59 —— ————— — 1.77913 


The General Rule for working Proportions bythe Logarithms. 


Add the Log*. of. the ſecond and third Numbers together 3 - From 
that Sum ſubtract the Log, of the firſt, and the remainder is the Log. of 
the fourth Number ſought 3 as is apparent by the precedent Operation. 

The Work may be abbreviated-in this and the following Caſes, 
when Radius is not one of the Terms in the Proportion, by taking 
Complement Arithmetical of the Logarithms. of the firſt Number, 
and then adding the Logarithms of the ſecond and third, and the 
Complement Arithmetical of the firſt into one Sum, from which ba- 
ting Radius (or an Unite towards the left hand ) the remainder js 
the Log. of the fourth Number. 


The Operation by the Compl. Arith, 


Co. Ar, 
AsS..A CB, -56* 15! Log. — ——-— 0.0816 
To AB 90 —— —_— 4,4 
SoisS. BAC, 33% 45 ——————— 9.74473 
To B C required, 60 ———- — —— 77 


The Compl. Arith, of a Log. is the Remainder thereof, being ſub- 
traced from Radius, 


So the Compl. Arith. of S. 56* x57 10,00000 
is 0.08016. as here appears. 9.91984. 
0.08016 


But areadier way is hinted by Mr. Norwood, thus: By taking the 
Compl. or Reſidue of the firlt Figure towards the left hand unto 9,and 


ſo of the reſt, until you come to the laſt Figure towards the right hand, 
thereot 


T. Plajn'Trigonometry. - I5 

thereof ſet down the Reſidue to 10, thus z To take the Compl.Arith. 

, Q of 99! $84. For 9 I write his-Refidue unto 9, which is © ; for 9,03 

| » for1,85 for 9, 0; fors, 13 for 4, the Compl. to 10, which is 6, 
And ſo I have 0.08016, which is the Compl. Arith. of 9.91984, 
unto 10,00000, . | 

* How to work this and theſollowing Caſes by Gwnter's Scale, ſhall 
be ſhewn m-the Uſe of that Inſtrument. . 


Caſe Il: 
* + The Anples, and one of the Legs given,to find the. Hypotenuſe, 
Example; 


In the Triangle AB C, 

There is given, 

ACB, 569 15/ , 

AB, 90 ; AC required, - 

The Operatidr, 
ASS. ACB 56? 15% Log. ————— — ——— 9.91984 

To A Bg0 ————-——=—————— I 95424 
So is Radius ——— EI — 10.00000 


To AC required, 108 ———————— -— 2.03440 


In the Operation of this Caſe, there is no-nced to take the Compl. 
Arith, becauſe Radius is one of the four Terms im the proportions; nor 
of adding.the Log* of the ſecond and'third together, according to the 
general Rule aforegoing 3 only ſubtract the former Figures of the firft 
Log. from the ſecond Log. And in ſubtraCting the laſt Figure of the 
firſt Log. add-20 to the correſponding Figure of the ſecond Log. vis. -- 

; Say,. 9 from 11, there remains 2 3 This difference 2.03440, gives + 
the Log, of the fourth Number enquired. 


Caſe. IM. 


The Angles an] Hypotenuſe given, to find cither of the Lizs., SP 


- a4A -—- — Oa-a+z Tow lu wKllha cw oc.oe. X, cur ww A -) - 
_ . oy 
. 


Plain Trigonometry. | 
Example. 


In the Triangle ABC, 
c There is given, A | 
ACB 56” 
AC _= * $ AB required. 


B The Oper ation. 


To AC 108, — 2.03342 


So isS. ACB 56' 15%, —————— 9.91984 
To AB required, 89, ———— —— 11.95326 


In this Operation,the ſecond and third Log* being added together, 
the firſt being Radius is cafily ſubtra&ed, by cutting offthe laſt Figure 
towards the left hand, as is evident in the former Example, 


IV. Cafe. 


The Legs given, to find the Angles. 


Example, 
C In the Triangle AB C, 


There is given, 
"if ! f 8 C B A C required. 
A B 


The Operation. | | 
As AB 90) —————cnnronmn———-- 95434 


— p_— 


To Radius, — ——— ——— ————— 1.00000 
So is BC 60 m—_— — 75 
Tot. BAC required, 33% 41? ———— — g9.82391 


This Operation is performed as the Example in the ſecond Caſe 
before-going, | | 
| V, Caſe 


Ylain Trigonometry, 
Caſe. V. 


The Hypotenuſe, and one of the Legs given, to find the Angles. 


bh Example . 


In the Triangle ABC, ' © 
There is given, X 
AC 108; : 
AB 9o0 C A CB required, > CRE 5 * 


The Operation. 


As A C 108 — O's. 
 ToRadius —————————-—-—————— 000000 
Sois AB 90 I mma mms nmnmrmnmnmnenm— 1.95424. 


To S. ACB required, 56* 26! —.—— —— — — g.22c$2 


This is performed as the precedent Operation in the fourth Caſe. 


Caſe. VI. 


The Legs given, to find the Hypotenuſe. 


In the Triangle A B C, 
There is given, 


AB go 
BC FA C required. 


This Caſe requires a double Operation. 
I, By the 4th Caſe to find the Angles. 
2, By the2d Caſe to find the Hypotenuſe. 


D 
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- 
CEI—r> ey en em... — 
* 


= my 
r—_ _ 
-_ _ OOO mM —O 0 A ——_—_— 5 
. 


The firſt Operation. 


On ao raronF - 


As AB, 90 


To Radius 
Sois BC, 60 


Tot. BAC, 33* 41 —— ———————— 9.2391 
The ſecond Operation. 


nnrnmmnt nn = ————  10,00000 


cnnrmnmm—_— —— — 775 


ASS. BAC30* 41 ———— —— —_——— 9,749 


To BC 60 nt rt tn mmm mmm 1.77815 
Go is Radins —— ——__—_— ———— 7 O, 00000 


To A C required, 108 ————————— —— 2.03417 


Caſe VII. 
The Hypotenuſe, and one of the Legs given,to fird the other Leg, 


Example. 
In the Triangle ABC, C 
There is given, 
AC 108 . Fon 
AB 90 C B C required, Pet 
A. B 


This Caſe likewiſe requires a double Operation. 


I. By the 5th Caſe to find the Angles. 
2, By the 1ft or 24 Calc, to find the Leg requized. 


The firſt Operation. 
AS A C 108 ————_—_ — ———— 2,04 
To Radius ——— —— 


— 1.95424 
a nt — 9.92082 
. The 


Sois AB 90 —————— 
ToS. ACB 56* 26 


_ 


- 
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The ſecond Operation. 

As Readings onemeee ee eee ee ee een eee eee wee 10.00000 
To A C108 —————————— mmm 2.03342 
$0 18S. BAC 33! 345. een rene ere rear mma cnn 9.74265 
To B C required, 59 —-—— — —————— 71.77607 


The ſixth and ſeventh Caſes before-going,may be performed with- 
out the Canon of Sines and Tangents, by the 46 Prop. 1.Emclid, viz. 
That in Plain Right-anglcd Triangles, the Square of the Hypotenuſe 
is equal to the Sum of the Squares of the two Legs, 

Example of the ſixth Caſe, 


In the Triangle A B C - 
There is given, = 


AB 9go 
BC 50 d A C required, FP - 


Square the given Legs ſeverally, add their Squares together, the 
ſquare Root of that Sum is the Hypotenuſe required. 


The Operation. 


AB go BC60o Square AB 8100 
9O 60 Square BC 3600 
OO CO I oa Ta, AC req. 
810 360 cf 
Square Bi00 Square 3600 ) 17 
OO 
208 ) 1700 
1664. 
36 
Otherwiſe by the Logarithms. 
From the double Log, of the gages Leg, ſubtzxa&t the Logs of the 
2 $, 
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le, and to the abſolute number anſwering to the difference of the 
Log?*. add the leſs Leg 3 half the Sum of the Log. of the ſaid Sum 
and leſs Leg, is the Log. of the Hypetenuſe required. 


The Operation. 


The greater Leg, A B go Log. — —. —— ——— 1.95424 
The ſame again. —— —— —————— 1.95424. 

The doubled Log, ——— - —_ —— -- 399848 

The leſs Leg B C 60 Log. ſub'r. — — —— 1.77815 
The abſolute Number 135 rmm_—_ — 2.1333 
The Sum — 195 Log. — —— ———— 2.29003 

Leſs Leg, B C 60 Log, ————— ——— 1.77815 

Sun ————— — 4.06818 

The Hypotenuſe A C 108 1 Sum —— —= —— — 2.03499 


Example of the Sixth Caſe. 5, 


In the Triangle ABC 
There is given, 


AC 108 
AB go 


L B C required. 


From the Square of the Hypotenuſe, ſubtract the Square of the given 
Leg, the Square Koot of the remainder is the Leg required, 


The Operation. 
AC 105 AB go Square A C 11664 
108 90 Square AB 8100 
864. 00 Remainder 356 
©00 108 - 4(59 
108 4M Square8100 T09 Y1064 
S$qu. n 1664 . 981 
"Wo" 
Otherwiſe by the Logarithms. 


Half the Sur of the Log*, of the Sum, and of the difference of the 
Hypotenuſe and given Leg, is the Log, of the Leg required. * ' © "The 


Plain Trigonometryp, 
| The Operation, 


s 


The Hypotenuſe A C 108 
The given Leg AB' 90 
C 9 The Sum 198 Log, ' 2.29666 


The Differ. 18 Log. 125527 


Sum 3.55193 
The Leg BC 59 required, © Sum 1.77596 


SE'e:T- ME 
Of Ovblique-angled ÞP!ain Triangles, 
( aſe. I. 


HE Angles, and the one Sides given, to find one of the other 
Sides. | 
Example, 


In the Triangl: A B C, - 


There is given, 

BAC 33 45/ | 

ABC 45 oo pBC required, 

AC 40 A. B 


The Operation of this and the following Caſe, depends upon the 
ſecond 4xiom atoregoing. 


The Operation. 


' Co. Ar. 
As S. A B C 45” Ne ee CE CC COCCLES 0.15052 
To Side AC 40———————————— 1,6026 
SOisS. BAC33% 45 ———— -— — $.74473 
To Side B C required, 31.———————71.4973t 
| | | : 20h After 
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After the lame manner you might find the Side A B if it were re- 
quired. | 


Caſe Il. 


Two Sides, and an Angle oppoſite to one of them, being given, 
to tind the other Oppolite Angle, | 


Exambple. 


In the Triangle AB C, 
There ts given, 


ol 
ABC, 45” oo! 4 
AB, 100 $A CB require, | 


\ 
AC %o 3) being obtuſe. Fen, —>d p 


I. In this caſe, If the given Angle be Obtuſe, the Angle required 
is Acute. 


2, If the given Angle be Acute, anf oppoſite to the greater of the 
given Sides, the required Angle is Acute, 

3-If the given Angle be Acute,and oppoliteto the leaſt of the given 
Sides, it's doubtful wherher the Angle ſought be Acute or Obtuſe, and 
ought to determined before the Operation 3 as in this Example, 


The Operation. 


Co. Ar. 

As'Side AC 80 om —_—_ 8.09691 
ToS. ABC 45 ol — —————————— 9.84948 
So is Side AB 100 —— —— —————— 2.00000 
ToS. A CB required, 117" 54 — — — — 79-94639 


In this Operation the Table produces-62* 67 for the Angle ſought; 
but becauſe it is Obtuſe, you mult take its Complement to 180", viz. 


117" 54%. 
Cafe. Il. 


Two Sidcs,and their contained Angles given,to find the other Angles. 
Example, 


Plain Trigonometry. 


Example. 


\ 
® In the Triangle ABC, 


There js given n 
AB 25 4s 
® AG 20 ACB& ABC required. N 
A CY 


BAC 33" 45? 


The Operation of this Caſe depends upon the third Axiom, 
| The Operation, 


The f1deAB 25” 180” oof 
The fide \ (20 BA C 33s 45 | 


The Sum of the lides 45{ $,m 145; 5 
Their difference 05 3 « Sym 53. 07 of the unknown Angles 


| Co. Ar. 

As the Sum of the fides A Band AC 45 Lay. —— 8.34679 
To cheir Difference ——————— 5 ——--——— 0.69897 
So is t. 4 Sum of the oppolite Angels 73” 077 — 10.51783 


To t. of their half Difference — 20 06————.— 9.56359 


The half Difference added to the half Sum, gives the arogh- An- 
gle 3 and ſubtracted, leaves the lefs. 


The + ſum of the Angles 73* 077. 
The - + Difference 20 OG 


——cQc—— 


Added, gives ACB 93 13 


— FF _ 


Subtracted, ABC 53 01 


( aſe. IV. 


Two Sides, and their contained Angle given, to find the third Side, 
Example. 
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Example, 
In the Triangle ABC, | C 


There is g'ven "> 
g 
j— 


AB 335 F X 
AC 271 >BC required, A 


BAC 14% 4d 


£C% 
- 

. 
+: 


This Caſe requires a double Operation. 
I. By the third Caſe, to find the Angles. 
2. By the tirlt Caſe, to find the Side required, 


The firſt Operation, 


| Co. Ar. 
As the Sum of the Sides AB and A C 606 Log, ———= 7.21753 
To their Difference, —- 64. —— 1.80618 
So is ft, + Sum Angles —————$2* 4o/———— — 10.89044 
To t. ; their Difference ——39 22. ——— #9.91415 

- By-which you will find the Angle ABCto be 43* 18” 

1 The ſecond Operation. 

| Co. Ar. 
AsS..ABC 43? 187 Log, —— ——————— 0.16379 
'To Side A C 271 — ———— 2.43296 
.,So.is S..B AC14' 4 ————————— 9:49345 
To Side B C required, I00 ——————— — — — Y2.00020 


Caſe. V. 


Three Sides given, to find an Angle. 
Example. 


In the Triangle ABC, 
There is given 
AB 64 
AC 47 C B A C required); 
BG 34 


- 


( 


E'<J 


( 


Plain Trigonometry, 25 

The Reſolution of this Caſe depends upon the 4th Axiom, reducing 
the Oblique-angled Triangle into two Right-angled Triangles, by 
letting fall the Perpendicular C D, upon the greater Side adjacent to 
the Angle ſought, and requires a double Operation. 

The Baſe is that Side upon which the Perpendicular falls. 
» IT+ To find the Segment of the Baſe, as A D. 

2. By the 5th Caſe of ReQtangulars, to find the Angle required. 


« & 


The firſt Operation, 


Co. Ar. 
AC 47 As the Baſe AB 64 Log. 8.19382 
BC 34 To the Sumof the Sides AC & BC $1: _. 1.90848 
Sum,81 So is the Difference I3 1.11394 
Diff. 13 To a Segment of the Baſe 16 X1.21624 
The Baſc is 64 
The Segment 16 
Sum, S0 


-2. Sum 40, is A D the greater Segment of 
the Baſe, becauſe adjacent to the greater 
Side A C. 


The ſecond Operation. 


ta the Triangle A C D, Right-anglcd at D, 
There is given A D and AC, to find CAD. 


ASAC 47 rms Log. 1.67209 
To Radius —_ ——_ c—__ 10,00000 
Sois AD 40 — — CC  ---- 0.06 


mma nm men e92:997 


Toic. CAD 312 40 
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CHAP, 111, 


Concerning the Doctrine of 
Spherical Lriangies, 


SECT, b 
Containing the Aﬀe&tions of Spherical Triangles, and 


their Axtoms. 
A 2. The Sides of a Spherical Triangle are theArches of three 
great Circles of the Sphere mutually interſeQing each other, 

3. Spherical Angles are meaſured by the Arch of a great Circle,in- 
txrcepted between the Sides containing the Angle, the Pole of that 
Circle being the Angular Point. 

4. Thoſe are ſaid to be great Circles, which bifle& the Sphere, 

5, Thoſe Circles which cut each other at Right-Anglcs, the one 
of them paſſeth through the Poles of the other, and the contrary. 

6. In every Spherical Triangle each Side is leſs than a Semicircle, 

7. In every Spherical Triangle any two Sides together are greater 
than the third. | 

$. The Sum of the Sides of a Spherical Triangle is leſs than two 
Scmicircles. 


I. 


Spherical Triangle is that which is deſcribed on the ſurface 
of the Sphere. 


9, If 


UMI - 196 
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9. If two Sides of a Spherical Triangle be equal to a Semicircle,the 
two Angles at the Baſe hall be equal to two Right-angles3 if they be 
leſs than a Semicirele, the two Angles ſhall be lefs 3 but if greater than 
a Semicircle, the two Angles (ſhall be greater than two Right- Angles, 

10. The Sum of the three Angles of a Spherical Triangle is greater 
than two Right-Angl-s, and le(s than fix. 

11. Two Angles of any Spherical Triangle, are greater than the 
difference between the third Angle and a Semicircle, Therefore, 

12, Any Side being contained, the Exterior Angle is leſs than the 
two Interior oppolite Ones, 

I 3. In any Spherical Triangle, the Difference cf the Sum of two 
Angles and a whole Circle, is greater than the Difference of the third 
Angle and a Semicircle, 

14. In any Spherical Triangle, one Side being produced, if the 
othcr two Sides be equal toa Semicircle, the outward Angle ſhall be 
equal to the inward oppoſite Angle upon the Side produced : If they 
be leſs than a Semicircle, the outward Angle ſhall be greater 'than the 
inward oppoſite Angle 3 If they be greater than a Semicircle, the out- 
ward Angle ſhall be lefs than the inward oppolite Angle. 

15. A Spherical Triangle is either Right, or Oblique-angled 

16. ARight-angled Spherical Tiiapgle, is that which hath one 
Right-Angle at the leaſt, 

17. The Legsofa Right-angled Spherical Triangleare of the ſame 
Aﬀc&ion with their oppolite Angles. 

18, 'In a Right-angled Spherical Triangle, if either Leg be a Qua- 
drant, the Hypotenwſe ſhall be alſo a Quadrant 3 but it both th: Legs 
be of the ſame Aﬀection, the Hypotenwſe is leſs than a Quadrant 3 or it 
different, then greater, and the contrary- 

19. In a Right-angled Spherical Triangle, it either the Angles at 
the Hypotenuſe be a Right-Angle, the Hypotenuſe ſhall be a Quadrant 3 
but it 'both ſhall be of the ſame AﬀeRion, it ſhall be les 3 it of d fe- 
rent, it ſhall be greater, and the contrary, 

20, In a Right-angled Spherical Triangle, either of the Oblique- 
Anglesis greater than the Complement of the other, but leſs than the 
difference of the ſame Complement to a Semicircle. | 

21, An Oblique Spherical Triangle is cither Acute or Obtuſle, 

22, An Acute-angled Spherical Triangle hath all its Angles acute, 

2 3. An Obtuſe-Angled Spherical Triangle hath all its Angles either 
Obtuſe or mixt, vis. Acute or Obtuſe. ; : 

24+ In any Spherical Triangle whoſe Angles are all Acute,each Side 
is leſs than a Quadrant. E 2 Ig 


= —__-_—_ 


28 Df Spherical Triangles. 


ln Spherical Triangles there are-28 Cafes, 16.in ReQangular, and 
12 in Oblique-Angular. Whercof all the Rectangular, and ten of the 
Oblique. Angular, may be reſolved by theſe two Axiams following. 


Artom 1, 


In all Spherical Recanglcd Triangles, having the ſame acute Angle 
at the Baſe, the Sinecs of the Hypotenzſa's are proportional to the 
Si-:cs of their Pexpendiculars. 


Artomn. 2. 


In all Spherical ReQangled Triangles, having the ſame Acute Angle 
at the Baſe, the Sinesof the Bales, and the Tangents of the Perpen- 
diculars are proportional, 

That all the Caſes of a Right-angled Spherical Triangle may be 
reſolved by theſe two A xioms, 

The ſeveral parts of the Spnerical Triangle propoſed, muſt fome- 
times be continued to Quadrants, that ſo the Angles may be turned 
into Sides, the Hypotenuſa's into Baſes and Perpendiculars, and the 
contrary. By which means the proportions, as to the parts of the Tri- 
angle given,inſicad of Sines,do ſometimes fall in Co-Sines, and ſome- 
times in Co-Tangents, inſtead of Tangents. Such parts as do chanye 
their proportion, are noted with their Complements, viz. the Hypote= 
weſe, and both the Acute Anglcs: but the Sides containing the 
Right Angle are not fo noted. 

And thele are called the five Circular parts of a Triangle, amongR 
the which the Right Angle is not reckoned, and therefore the two 
Sides which do contain it, are ſuppoſed to be joined together, 

Each of theſe Circular parts may by ſuppoſition be made the mid- 
dle pavt, and then the two. Circular parts, which are next to that 
middle part,are the Extreams ConjunG 3- the other two, xeniote from 
the part affumed, are the EK xtxeams Disjunct. 

Asin the Triangle A B C, it Comp. A C be made the middle part, 
Comp. A. and Comp. C. are the Extreams Conjunc, and the Sides 
A Band BC are the Extreams Disjund 3 and fo of. the reſt, as in 
the Table following.. 


A Comp. 


— 


Extr. Conj, |Extr. Desj. | 


Leg. AB |Comp. A Comp. AC 
£63 Lig. B C |Comp. C 
Comp. A Comp. AC Comp. C | 
Leg. AB |Leg. BC 
Comp. A C_|Comp. A |Leg. 5 © a 
| Comp, C |Leg.B C | 
Comp. C |Comp. AC |Comp. A __ 
| Leg, B C 


Leg. AB 


Leg. BC |Comp. C- (Comp. A. 
| Leg, AB Comp. AC | 


The parts of a Right- -angled Spherical Triangle being thus diſtin- 
guiſhed into tive Circular parts, for the moreealc in reſolving all Sphe-- 
rical Triangles, obſervethis Catholick and Univerſal Propoſition, in- 
vented by the Lord Napier. 

The Sine of the Middle-part and Radius, are reciprocally- propor- 
tional with the Tangents of the Extreams ConjunQ,and the Co-Sines. 
of the Extreams Disjund&. 

That 1s, As Radius to the Tangent of one of the Extreams Con- 
jan; ſo isthe Tangentof the other Extream Conjun; ts the Sine 
of the middle Part: 

And alſo, As Radius to the Co-Sine of one of the Extreams Dif(- 
jun 3 fois the-Co-Sine of the other Extream Disjunc, to the Sine 
of the middle Part. 

Therefore if the middlePart be ought, the Radius mult be'in the 
firlt place 3 if either of the Extreams, the other Extream mult bein. 
the hiſt place, © 


Only 
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Only note, That if the middle Part,or either of the Extreams Con- | 
jun, be noted with its Complement in the Circular parts of. the Tri- / 
angle, inſtead of the Sine or Tangent, you mult uſe the Co-Sine or » | 
Co-Tangent, 

If cither of the Extreams Disjun& be noted by its Complement in 
the Circular part of the Triangle, inſtead of the Co-Sine you muſt uſe * 
the Sine of ſuch Extream DisjunG, 

That the Directions may be the better underſtood, there is in the 
Table following the Circular parts of a Triang ce under their reſpeQive 
Titles, whether they be taken for the Middle-part, or for the Ex- 
treams, whether Conjuna or Disjun& 3 and unto thoſe parts there 
is prekxed the Sine and Co-vine, the Tangent cr Co-Tangent, as it 
ought to be by the former Rules, 


|Mid. Part, |Extr, Conj. |Extr, Disj. 


Sine A B |Co-Tan. A |Sine AC 
|Tan, B C [Sine C 
1Co-Sine A |Co-Tan,ACiSine C 
Tas. AB ICo-Sin. BC 


Co-Sine A C|Co-Tan, A |Co-Sin. AB 
Co-Tane. C |Co-Sin. B C 


Co-Sine C |Co-Tan, A CiSine A 

mY Tas. B C : Co=-Sin, A B 
Sine B C |Co-Tan, C. [Sine A 
Tan. AB |Sime AC 


EE ——— 


Atiom 3. 


In all Spherical Triangles, the Sines of their Sides are in dire&t 
proportion to the Sines of their oppoſite Angles 3 and the contrary. 


Ariom 4. 


- As:thei Sine of Hhalf:the Sum-of two Sides, 
:To'the Sine of halt their. Difference 3 
So is the Co-Tanrgent ct half the contained Angle, 
To the Tangent of halt the Difference of the other Angles. 


Again, 


vs &” 


Of Spherical Triangles, 
Again, 


As the Co-Sine of half the Sumof the Sides, 

To the Co-Sine of half their Difference 3 - 

So is the Co- Tangent of half the contained Angle, 

To the Tangent of halt the Sum of the other Angles. 


Ariem 5. 


As the Sine of half the Sum of two Angles, 

To the Sine of halt their Difference 3 

So is the Tangent of half the interjacent Side, 
To the Tangent of halt the Difference of the other Sides. 


Again, 


As the Co-Sine of half the Sum of the Angles, 

To the Co-Sine of half their Difference 3 

So is the Tangent of half the interjacent Side, 

To the Tangent of half the Sum of the other Sides. 


Ariom 6. 


As the Rectangle of the Sines of the containing Sides, 
To the Square of Radius 


Sois the Rectangle of the Sines of half the Sum of the three Sides, 


and of the Difference of the Baſe therefrom, 
To the Square of the Co-Sine of halt the Angle ſought. 


Theſe things being premiſed, the ſeveral Caſcs ſhall bs ſet down, 


with thcir Analogies. 


Firlt, Of Right-angled Triangles. 
Then, of Oblique. 


Of Spherical Triangles, 


—— 


F'Y —_—___o— 


S-'E CT; Ik 
Df Right-angled Spherical Triangles. 
(aſe. 1. 


A Leg, and an Angle oppoſite thereto,being given,to fmd the other 
Leg: if it be known, whether the Hypotenzſe,or other Angle,be 
greater or.leſs than a Quadrant. 


Example. 
In the Triangle AB C, C 


There is given, ; 
BAC, 23” 30 R | ' ea 
BC; ' 17 43 AB required. A WE 


The Operation. 


As Radius ————— —— -— Log. 10.00000 
Totc. RAC 23% 300 ————_—_— 10.36170 
Soist.BC 17 43 —— — — —- ——— 9.50442 
ToS. AB required, 479* 177 ————_—- X9.86612 
Caſe II. 
A Leg and an adjacent Angle given, to find the other Leg. 
Example. 


In the Triangle ABC, C 


There is given, ; 
BAC, 23" 30 
AB , S I [ B C required. | af% 


The 


As ec, BAC 23* 307 cron 


To Radius, rt tt nn mr mn 2 E30G 
So'is S. AB 47* 19%. ——————————— 9.86635 


Tot. B Crequired, 17 43” I" 


Cafe. WL. 
The Legs given, to find an Angle. þ 
Example 
In the Triangle A BC, ENL : ks U c 


There is given, , | 
AB 47? 197 '< 
BC 17 ”o BA Crequired. I $4 


The SE | 
As t. BC 17* 43) —— —— ——— Log $5944? 


Yr Rallies eo___—_—_— IIS ned 10.00000 
So'is S. AB 47% 197 =——_ indie g,$6635 
Totc.BA C required, 23% ;30%, ——— —— —— 10.36193 
Caſe.. IV. 
The Hypotenuſe and a Leg given, to find the cohtained Angle. | 
Example. 
In the Triangle ABC T 
. There is Biven, RY <Y 
AC 49" 48 6 T 7 5 oo 
BC 17 43 A CB required. A of 'Y 


F 
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34 | 
The: Operation. | / 


( 
As Radius, .- is Planets anon - Log. 10,00000 ' 
Totc. A C 4s? FL ri "9.92689 
Soist. BC 17: 43 ——— —— YER" 50442; | 
BE x7 cm 
To ſe, A CE required, 42 21 —— a — 29.4313 
Caſe. V. 
A Legand the adjacent Angle given, to find the Hypotenufe. 
Example, 
In the Triangle ABC, C 
There is wen, 
BAC 23'3 c $44 4 "- | 
AB. 47 19 ac required, * - | 3 
, The Operation. 
ASt. AB 47* 19 ————————— Log. 10.03516 
To Radius mms oounqua=unan__—_____i 0, 0000 
rm mn ——— 9.96240 
'2:To.tc AC — 499 47) ——p=—— $2724 
peeve oe 240m 
The Hypotenuſe and an Angle given, to find the Leg wn to 
the JHCY Angle, F 


tag 
In the Triangle ABC, 


There is given 
ACB 74 19 6 | { $ 
*g S. 49 48 B C required, . þ, A = 


-_—_ 


A. 
| ” 


| FTI = - LOO! 33 
, The' Operation. 
bs 6 BO 9 =mnmammmmmn_ the ln 
To Radius, —— ———— ———— 10.00008 
. Go is fc. ACB 74* 197 Em mmm = 0.63188 
To t. B C required, 17* 44 in 9.50499 
Cafe. VII. 
The Oblique Angles given, to find the Hhpitennſe. 
Example.” 
In the Triangle ABC, 


Are is given, 
| ACB 74' 19 q W 
BAC'23 30F REST 2227), 


: The Operation. | 

0 As Radius — ——— — ——— Log. 10.00008 

— + Tot, ACB, 74* 19 —- ——— 9443s 

+ - Sois {6 BAC 23' 30 —————————, 19.36170 
'Toſc AC required, 49* 479 ———————— 75.$1006 

x Cafe. VIIT. 


Angle. NOCLO8UC) Ss nig) 


HM 2: Laing! 2g $045o g1ghzy 22405 14 28 256.431 þ 
The Hipotenuſe. and one of the Angles giver, to.find; the ocher, 


In the Triabgle ABC, 
B A CEne's BET 
3% uired. | '-* 4<5 


F 2 
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; "oy he Soeboweh cn Betas 45 PY 
- d 
. * . 
6 \ 
= 4 | n 
®, 


«s © * 


Te. Qperotion. Fo 
.Astc.A CB, 74* 19/ —————— Log. 9.44836" 
To Radius —————————————— -— 10,00000 
Soisſe. AC 499 48' ——————— —— 9.80987 
To) tc. BAC required, 23® gr FIIIETTT: 19436151 
Cafe IN; 


The Hyputenyſe and an Apgle given, ta find the Leg oppoſite to the 
given ang. 


Example. . 
In the Triangle ABC, 
There is given, : 
BAC 23'307 OB 
AC 49 48 BC required. 
Cs —— — & «f 4 (— w# $4 \ 
The Operation. 
oNdtin cdl) wah 
As Radius — _— — a... T0.00000 
"F6k BAC; 23* 307 —— — 3.90070 
-$068 £-AC 49 —+26,$8298 
: -RSE EC required,” 2 2b Sor ron 
&. equire 17 43% m— ——=x536368 
dOgI 5.1 © As is 3-1? . FO! 


""% Hu 


% C4 


A Leg and an Angle oppotite thereto bein 5 give to find 
perenitſe Att be known, Wherhl#"it,-or rhe of 6 Uh 
Angle,be greater or Je(s than a Quadrant. 


mg 


x 2 | 
In the Triangle ABC, ADE | glut: Cog al 
| Therel Is giv en, _ .n2vig 2 ara 
B A'C.-2 z' 3of '£; " Wp- : PN \ 


w 2 


©f Spherical Triariles. - i 


4 \ | The Operstion. 

* AS. BAC 23% 30/7 c-—-———— Log. 9.60070 
To Radius pan —_—_— CCS 

* ' Sois ſe. BC 17* 437 — —————— 943: 


' ToC* AC required, 49* 45%——— ————— 9.88262 


(aſe XI. 


; The Hypotenuſe and a Leg given, to find the Angle WP ta hs | 
given Leg. | | "jy 


| Example. 
In the Triangle ABC, 
Y —_ given, F7 | 
, AC 49 4 
"mc uy T3 BAC required. , 
The Nr 
)O 'L 
7 As £ AC 49948 ——————— Log. 9.38258. 
58 So:isC BC 17” 22 Mp——_—_ _—_ nes peed lew /Þ.48332 
'To £BAC rogues,” 73 Tom $5 
| : T214da 4 
Ca XIE: 
i {14 v\1 
n A y' - 4g an at adjacent theruato Ma given, to had: the 
4n4 other Angle. , brig © rin 20/2of. T 
Example 
Jo the Triangle aBC, Pr 
| There is given # + 0 | 
Lin 17 #2 bs II \7 
B £19 B AC rcquireds,, * & A A 


A 
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To LL ACB 74 18 ————_— _ - 9.98352 
So.is ſc. BC 17 43 ————————— 9.9989 (« 


+. Toſc. BA C required, 23* 30 ——————— 79.96242 
Caſe XII 


A and an Angle oppolite thereto, being given, to find the 
they wes If it be now whether it, the other Leg, or the Hypo- 
tennſe, be greater or leſs than a Quadrant. 


Example. 


In'the Triangle A B C, 
7 BA C*23*307 
BC 17 43 


FACB required. | 


The Operation. 


P>x82.0 gol ——-— | oa BA 
AFBE'B C17 43) — =—=—— Log.. 997890 
| To Radius ——————— 1006000 
© Solis BAC 23* 30 —o————rom——— 996240 
ToS. ACB required, 74' 197 — 50 
ad 1 "4 > G | 
Caſe © SES 
3 banc! 03 $0136 SA1IDA? 1355158 2gnk i brit .05oJ A 


The Oblique-Angles given, to nd cither Leg. © 97A 11016 
BEA 
Example, 
In the Triangle ABC, IE & got 51 oh 


c is given, ves + zi ad 
B74 nag 3g 2 
4: B C require® \ 6 


Jy | The 


3 


ay 


1 Of Spherical Triangles, 39 
= The Operation. 
I 


4 ; 
"-Asf. ACB 74® 197. _ _ — -— Log. 9.98352 
| . To Rady ———————-———— 10,00000 
$o is ſe. BAC 23% go? ————————— 9.96240 


To {c.BC required, 17* 43% ma 41-1 


Cie XV Sacha apeIONa M 


The Legs given, to find the 9-1 <pp-we Free 
CBE 3 pk.” RY" WO LOOP 


In the Triangle A B C, | 
There is give Tl 


AB -47" 4s : 
} B.C 17 24 A Ct: 799 


*- 


"The Ofeaiins. 
+. 

AS Radius ———————— ————— Log.  10.00000 
To fc. AB 47* 19 —_— 
So iS Ke, BC 17 43 — —— —  _ yg, 
To fc. AC required, 49* 47% —————— 9.1909 

(afe XVI. 


The Hypotenuſe and a Leg given,to find the other Leg, 
Example, 
In the Triangle ABC 


. There is given, | [A |} zi os 
-£< AC 49 -" ” 1150331 (? Lo 
BC 17 4 A'B required. | 4 x} 
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The Operation. 


As ſe. BC 177 437 —————— -—— Log. 9.97850 
To Radius, ms mat png eps ———gpt_. 10.00000 


Sis ſe. AC 49? 487 ——— — = —— — 9.80987 


To ſc. A B required, 477 31%, —————— 983097 
SECT, I. 
Hf Oblique-angled Spherical Triangles, 
5; Caſe. 1. 


Þ 
| w Sides, and an Angle oppoſite to one of them, being given, 


knd th e other jow-o Fry gle; if it be known, whether the 
AngleGoght be greater or oo than a Right Angle. 


Exempt. 


In the Triangle ADE, 
| 7 There. is given 


AE 6947" 
DE 38 2 
DAE 37 03 


q\.* 


A DE required, 


being Obtuſc. 


— 


The Operation. 


E 


Co. Ar. 

As {. DE 380 2 87 wane | i ——_— w——_—_——]08.0.20617 

Tof. DAE 37 03 ; w—_ —_——c 

2 So is L AE 69 47 — ————=——==——9 97238 

1 "To CA D E required, 114% 39/ ——==>—>===—=19.95551 
—-Þo | 


The 


Of Spherical Triangles. 
Caſe 1. 


Two Angles, and a Side oppoſite to one of them, being given, to 
7 . find the other oppoſite Side, it it be known whether it be greater or 
leſs than a Quadrant, 


o © 


Example. 


In the Triangle ADE, 
There is given, 


ADE 114*387;A D required, £5 | 
AE D- 45 09 © being leſs thn 7 To \ 
AY \E 


D 
£5 Wis 


AE 6g 47 Ia Quadrant. «., 


- The Operation. 


, Co. Ar. 
ASL ADE 114939) ——— ———— Log. 0.04144 
To S. AE 69 479 ———————— 997238 


Soisf. AED 45 00 — =— t—— ————- 9.84948 
Tof. AD required, 46* 53” - —_ —— 19.6330 


The Reſolution of this and the former Caſe depends upon the 


third Axiom. 
Caſe IIl. 
Two Sides and- their contained Angle bing given, to find the 
other Angle. 
Example. 


In the Triangle A DE, 
There is given, . 


DAE 37%03/CADE bi 
_ AE 69. 47 ; & : required. | 
AD 46 53 


AED AL 


G 
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Of Spherical Triangles. 
The. Uperdtion. 

AE 69" 477 

AD, 46 53 


Sum, 116 40 + Tum, 58* 20 


Dift. 22,54 3 Diff. 11 27 
DAE 37 03 half thereof is 18" 31® 


Co. Ar, 

To f. + X 13. —— I 27 ——— --- 0.29779 
Soiste, + DAE ——=- 18 31 —— —— — 10.47506 
To t.:XVY Dand E— 34 51 ——— #9 $4286 
Co. Ar. 
As(c.iZcri. AEand AD 58 20 -—.—— Log. c.27986 
To fc. + X ci®. => == 11.27 w—— ——— 999127 
Sois tc. + DAE —— 18 31 -— — ———— 10.47506 


:zVYDand E 79 49 
+XUV —— 34-51 
Sum, 114 49 ADE : 
————— .rcquired. . 
Rem. 4+ 58 A: ED QL;zNH! oy ;\114 


ARE. 131719 

Having bp the fourth Axiom faund the, halt Sum and halt Difference 

of the Angles, it to that half Suii)' you add thehait Difference, the To- 

tal is the greater Angle 3 and it from the halt Sum you ſubtract the 
half Diffcrence, the Remainder is the 1. fer Angle fought, + + 


' Nore. 

If the Sum of the two containing Sides exceed. a S: micircle, then 
ſubtra&each Side (. verally from 180, and proceed with thoſe Com- 
plements, as with the Sides given in the Example afuzegoing'z The 
Operation produces the Completnents ot the Apgles ſought ta z Sc- 
tnicircle, (ONLY i» da 6 


Caſe. 


p 


Ta 


(1 


Df Syherieal Criangtes. "ol 
70 , | Coſe. IW. ; | | 


s {3 Jae! OY | 
* 
Two Angles,and the i interjacent Sige WIPW given, tohnd Mags is 
Sides. 
o | Example. 
In the Triangle ADE, Fray Jatat D 


There is given, 


DAE 26'2AAE 
ADE137 554 & rey. 
AD 81 5$&DE AY 


Thi Operation. £ I 33! 


ADE 137* 55/ 
DAE 26 23 


Sum, 164 18 +2 Sum, -— og ROILIET 
Rs ONS. OE 7 gs 255 - 
AD $1 50 hal TAS 49: 155 | 
| | c 

As 3ZVV A andD 82* 0g/ Ce. hr, 


— £68: 6.50409 
To f, 5 XVV ——<— 55 46 —— 01 
\ So i814 AD —— 55 i — RE ERELR gg 


Tot.: Xa®, AE&DE35 52%. ————-- 1 19. i | 


"05 ſeit Z:V VA and D 84 og Ld 14G php aig, 
To ſe. 1 X ÞY- = v5 4 ATTENTOE EE MG 


b ) 3%} 
, Tox.. 7 AE and DE 1% CEO 10.5526 


n 
- © 19 CEadDE a  _< -:* Dy 
I 6-260 -3 X oh. - = 7.04 BOL 
4 CeO cY _ | SIR &; 8 © 31q } 21 ne 
TID | * Sur 1190 13 AE oP Neas 
4 "2 2" 9 +A nn Ry OR .— P p_— eo Xs requir&4.* £, (1 .. ob i 


Ret. 38 29 DE 
G 2 
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This Caſe is wrought by the fifth Axiom, ; and the half Sum of 
the Sides added to the halt Difference, gives the greater Side, and the 4 
half Difference ſubtracted leaves the les. 


Note. 


_ 


If the Sum of the given Anglcs exceed a Semicircle, ſubtra&Q each 
Angle from a Semicircle, and procced with the Relidues, the Opexation 
will produc: ca.h Sides Compl. to 180, 


Caſe V. 


Two Sides, and an Angle oppofite to one of them being given, to 
find the third Side 3 if it be known. whether the orher oppotite Angle, 
or-the required Side, be greater or lefs than a Quadrant, 


Example. 


In the Triangle AD E, D 


. There is given, _ nf ESE 
A / 


AD 46'53'y And AE requited, ; 

DE 38 2b 6 TOS 
AE D 45 ©o 
©. Þ+ Ta L 


being leſs than a 


\ 
Quadrant. WF 


The Operation of this Caſe depends upon the; third and fifth 
Axioms, - Fe £2 
- Firſt, By the third Axiom fud the Angle oppoſite to the other given 
Side. _, 
Secondly, Having two Sides,and theiroppoſite Angles,you may find 
k 120A Side by the tormer part of the fifth Axiom. | 


pu # -% 
ST, 
- 
=_ 


_ P > < N wp 
The Operation. _ 
{Cav 


<7 Co. Ar. 
ASLAD 46 535/' ———————— Log. 0.13670 
To. AED45 co Ln -— 9.84948 
So is f. DE 38 28 ———t<£-—— — —— 9.79383 
To. DAE-:37.03, — : AN SAIF AL — 79.7001 4 
: aCM1 os 8 an 


- >BD AED 


Of Sphertcal Triangles. 45 


AED 45* cf 
{ * .. DAE 37 03 | 
( d Sum, 82 03 -+ Sum, 41* 017 
Differ, 07 57 + Diff, 03 58 
vs who AD 46 53 
DE 38 28 


 Diff.r, c8 25 +; Diff. 04 12 


Co. Ar. 

As ,5 XVV Aand E 03*58 ———— Log. 1.16004 
To. 3Z V/ ———— 41 ot — — 9.81709 
Soist.3Xcr ADand DE 04 12 —-———-— 8.86590 


To t. 5 AE required, — 34, 52. ————— 79.84303 


34 52 
Doubled,. 69 44 AE. required. 


Cc aſe. VI. 


| Two Angles, and a Side oppoſite to one of them, being given, to 
fad che third Angle 3 it it be kaown whether the oppolite Side, or. 
Angle required, be greater or leſs than a Quadrant. 


| Example. 
R In the Triangle A DE, 
There is given, 'Þ} 

DAE 37* 03? ADE ired 

Ca. reqQUITCd, 
r. $20 ke: "2 6 being Obtule. A 
O 
8 7 
3 The Reſolution of this , Cafe depends upon the third and fourth 
'1 Axians..... hs 


Firſt, 
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45 Df Spherical Triangles. - 
Firſt, By the third Axiom fin the Side oppolite to the other Angle. 


Secondly, Having the two Angles, and their oppolite Sides, the 
third Angle may be found by the former part of the fourth Axiom. 


The Operation. 

Co. Ar. 
ASCLDAE 37 0) ——-—————— Log. 0.22004 
Toi. DE 38 28 — — —— "LU | = 9-79353 
Soisf. AED 45 00 — — — ———— 9.84948 
Tal AD 46 53 — — —— TM9.6335 

AD 46 53 

DE 38 28 


n —Sum, 85 21 * Surn, 42* 4 Ip 
* Diffr. 08 25 xz Diff. 04 12 


AED 45 00 
DAE 37-93! ... 
Differ. 07 57 + Diff. 03 58 
Co. Ar. 
As, *X cr®. ADandDE 04” 127 Log. 1.13527 


Toſ. © Z i ———-— 42 40 ——-——— 9.83106 
Soist. +XYV AandE 03 58 ———————. 8.84100 
To t.+ ADE required, ' 57 19 ——< —— r9.80733" 
57. 19, 
ADE 114 38 required. 


Caſe VII. 


Two Sides, and an Angle oppoſite to one of thery, being; given, to 
ind the contained Angle 3 if it be known whether the other oppo- 
fite Angle, or the Angle required be Acute or Obtuſe, 


Example. | 


Of Spherical Triangles, 
d . Example. 


In the Triangle ADE, D 
Thee is given, 


* oof 
V+ Fes ( DA Ercquired, 
AD $1 6 bing acute. 


This Caſe is wrought by the help of the third and fourth Axiom. 
Firſt; By the third Axiom, to find the other oppolite Anyle. 
Secondly, By the fourth Axiom, to find the contained Ange. 


The Operation. 


Co. Ar, 

ASL AD $15) —_—— — Log. 000443 
Toft AED 45 00% wo 9.4948 
Sois{. A E'tto'13 —— — — 9.97238 


Tofſ. ADE 137 55- required, -—— ——-—— 9.82629 


ADE 137 55 
AED 45 co 


Differ. 92.55 + Diff. 46" 27 


AE. 110 13 
AD Sr 50 


Sum, 192 03 + Sum, 969 017 
D fter. 28 23 + Dif. 14 18 
” Co. Ars 
Asfi+Xa?, AEandAD 14* 117 ——=—-— Log. 0.61079 
ToCt 2a% ———— & or — ——— 9.99760 
Soist. 2 XV VDand E— 45 27 —————- 10.92199 
To tc. { ADE required, '13 11 ——— —— 10.63038 
T3 fq wn 


DAE 26 22 required. 


Caſe.- 
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48 © Of Spherical Triangles. 


Caſe VIIT. þ 


f 


Two Angles; and a Side oppoſite to one of them being given, to 
find the interjacent Side 3 if it be known whether the ather oppoſite 
Side, or Side fought, be greater or leſſer than a Quadrant. . 


Example. 


In the Triangle A DE, D 
There is given, 


AED 45*'co, A Ercquired, 
DAE 37 03 > beingleſsthana > 
D E 38 28 ) Quadrant. E, 


This Caſc is reſolved by the third and fifth Axioms. 
Firſt, By the third Axiom, to hd the other oppoſite Side. 
Secondly, By the fifth Axiom, to find the interjacent Side. 


The Operation. 
Co. Ar. 
As L DAE 37'c3!? —-————-———— Log, 0.22003 
To DE 38 28 — —————— 9.79383 
Sorts AED 45 00 ———————————— 9.84948 
Toll AD 46 53 —-— ———-——-— 4986338 
AED 45*007 
DAE 37 03 


Sum, B82 oz + Sum, 41*® or 
Differ. 07 57 + Diff. 03, 58 


AD 46 53 
DE 38 28 


Differ. 08.25 + Diff. 04 12 
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j | | Co. Ar. 
( 0 As C,+ XVV AandE , 03*58 ———— Log. 1.16005 
: Y To. :Z WY ——<———41 o1 —— 9.81709 
So is t.:zXa* ADandDE 04 1a ————— $.86590 
( » To t. + AE required, — 34 52 ———— — 79.84304 
34 52 
34 .52 


AE 69 44 required. 
Caſe 1X, 
Two Sides, and their contained Angle being given, to find the 
third Side. 
Example. 


In the Triangle A DE, 
There is given, 


ADE LET: FO 
A D 581 50 Þ AErcquired, 
DE 38 28 A E 


| The Reſolution of this and the following Caſe is deduccd from the 
Lord Napier's Catholick, Propoſition (the Oblique Triangle by a ſuppoſed 
Perpendicular being reduc:d into two Rectangulars) by the ingenious 
Mr. Collins, in his Seftor on 8 Zradrant, whom ia this 1 ſhall imitatc« 


The Operation. 


As Radius > —— ———- Log. 10.0000 
To (c. A D E the contained Angle, 137" 557 — -—- 9.87050 
Sois t. DE the lefler Side, — 38 28 9.90009 
To t. of a fourth Arch, — 30 31 — 19,77056 


It the containcd Angle be 1. {s than 90*, ſubtract the fourth Aich 
from the greater Side 3 but if it be greater than 90®, trom its Con.- 

\s plement to 1809, the Remaindcr is the Relidu :1 Arch. 
| H As 
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| j Co. Ar. 
As'{c. of the fourth Arch, 30* 317 —— Log, 0.06476 
To fc. of the Refidual, 67 39 —————- 9.58008 
So is {c. of the leſſer Side DE 38 28 ———— —— 9.85374 
To ſc, of the Side required, A E 110" 137 —<— r9.53858 


Caſe. X. 


Two Angles and the interjacent Side bcing given,to find the third 


Angle. 
Example, 


In the Triangle ADE, + 
There is given j 
ADE 114* 39/ ” 
DAE 37 093 FAED required. 
AD 46 53 


A 


E 


© The Operation. 


As Radius ——— = — Log. 10.00000 


To (c. A D the interjacent Side, 46” 537 ——— 9.83473 
Soist. D AE the lcfſer Angle, 37 03 — ——— 9.877909 


To t. of the fourth Arch, — 27 17 —————49.71263 


if the interjacent Side be more than a Quadrant, ſubtra& the fourth 
Arch from the greater Angles it leſs, from the ſaid Angle's Comple- 
ment to 180", the Remainder is the Refidual Arch. 


Co. Ar. 

As ſc. 4th Arch —- ———— — 27* 7/7 ——-—Log 0.05123. 
To ſc. Refidual Arch ——-——- 38 04 ——— — 9.89614 
Sois{c. DAE the lefſer Angle 37 03 ————-— 9.90206 
To ſc. AED the Anglerequired 45, 00 —- — — 4'9.84943 


In 


' 


f 


Df Spherical Triangles. bÞ 

In this and the foregoing Caſe, the Aﬀeion of the required Side or 
Angle, may be determined by the Reſidual Arch. 

For if the contained Angle, or interjacent Side be leſs than a Qui- 
drantz and the Reſidual Arch morez or when the contained Angle, 
or interjacent Side is greater than a Quadrant, and the Reſidual Arch 
leſs; the Side or Angle required is greater than 90”, in all other Caſes 


Icls. 
(aſe X1, 
Three Sides given, to find an Angle. 
Example. 

In the Triangle ADE, D 
There is given, - 
AE 110" 137 ) 

AD 381 50 e ADE required. / ; 
DE 38 28 / 


AL E 


The Reſolution of this Caſe depends upon the fixth Axiom, and for 
the more ſpeedy Operation take this brief DireQion. 

Add the three Sides together, and from their half Sum ſubtra& the 
Side oppoſite to the Angle required. 

Then to the Complements Arithmetical of the Logarithm: Sines 
of the containing Sides, add the Logarichm- Sines of the half Sum and 
Remainder: Halt the total of thele tour Logarithms is the Sine-Com- 
plement of halt the Angle required. 


The Operation. 


AD 81? 5: The containing} S$. Co. Ar. 0.90442 
DE 38 26 Sides. S. Co. Ar. 0.20616 
S731 20 mas W7 fT O88 « 9.95639 
Sum, 230 ZI Rem. 05 02 of 8.94317 
2 Sum, 115 15 Sum, 19.11014. 
Remain. o5 o2 ſc. 68? 57/7 _ © Jum, 9.55507 
Which, being doubled,produces ADE 137" 54 required, 
H 2 Caſe, 


©f Spherical Triangles. 


(aſe XU. 
Three Angles given, to find a Side. 
Example. 
In the Triangle A DE, D 


There is given, 


ADE 45 626 | 
AED 45 oo > DE required — 
DAE 26 23 A "ns E 


This Caſe is likewiſe performed by the fixth Axiom, the Angles 
being converted into Sides, and the Sides into Angles, by taking the 
Comp. of the greateſt Angle to a Semicircle. 


Compl. ADE 42*%05/} Theadjacent } S. Co. Ar. 0.17378 


AED 45 oo Angles. S, Co. Ar. O.150$I 
DAE 26 23 + Sum. 56 44 S$. 9.92227 
Sum, 113 28 Rem. 30 21 S. 9:70353 
x Sum, 56 44 Sum, 19.9500g9 
Rem, 309 21 ſc. 19 157 : Sum, 9.97504 


Which being doubled, gives D'E 38* 30” required. 


If the greater Side A E were required, the Operation would pro-- 
duce the Complement thereof to a Semicircle 3- therefore ſubtract it 
from 180*, it leaves: the Side ſought. 


}- » CHA.-F.:-111, 


The Doctrine of Plain Triangles 
applied n PrRoBLEMs of 
Plain Dalling. 


> —_— 


SECT: 


The Application of Right-angled Triangles in 
Plain-Sailing. 


\ Ltho the Ground and Projecion of the Plain Chart be: er-- 
roneous, yet ſeeing it is more facile to the Learner,and may 
{crve as an Introduction to what is more difhcult, it ſhall- 
not be here omitted. 


JPwblem I. 


S 

The Courſe and Diſtance given, to find the Difference of Laticade, - 

and the Departure. 
Examples 

; A Ship failing N. E. by N. 372 minutes. 

I'demand her Difference of Latitude and Departure. 

Fig. I. 

; 


—_ 
Ins: 
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$4 JAain Safling. 


In the Triangle A B C, 
——A C repreſents the Diſtance failed; 
—A B the Diff. Latitude. 
B C the Departure. 
BAC the Angle of the Courſe from the Meridian. 
A CB the Compl. of the Courſe, 


- » The Opergtion, ,. 


$ £448 


For the Diff, Latitude- 


As Raditis ———————— ——— ---—- Log 10.0000 
To the Diſtance failed, —— 372! ———— 2.57054 
So is {c. of the Courſe, — 56” 15 —— —— 9.91985 


To the Diff. Latitude, ———— 309 12.49039 


For the Departure. 


As Radius -—— == === = m—— — — L0g. 10,00000 
To-the Diſtance failed, —- 372! ———— 257054 
So Is S. Courſe, — — — 339 45 — ———9:74474 
To the Departure, - 206 ———— 2.31528 


Problem IT. 


The Courſe and Diff. Latitude being given, to find the Diſtance 
and Departure. 


Example. 


A Ship failing N. W. by N. until her Diff:rence of Latitude be 
30g*, I demand her Diliance and Departure. 


Fig. 2. 
The Operation. 
For the Diſtance. 

As ſc. of the Courſe — —— 56* 15/7 ——-— Log. 9.91984 
To the Diff. Latitude —— — 309 ——————— 2-49996 
So is Radius ————— ——— —— —— 10.00000 
To the Diltance failed, — -— 371 ————— 2.57012 


For 


Plain Sailing, 55 


For the." Departure. 
5 Co. Ar. 


—= XA 


) . As ſe. Comſe —— 56* 157 = Log. 0.08016 

To the Diff, Lat. 309 — —— 2.43996 

, So is {. Courſe — 33 45 ——— —— ———— 9.74474 
To the Departure —— 206 —————— 2.31486 


JP2oblem ITT. 


The Courſe and Departure given, to find the Diſtance, and Diffe- 
xence of Latitude, 


Example, 


A Ship ſailing S. E. by S. until her Departure be 206”, I demand 
the Dittance and Difference of Latitude, Fig. 3 


The Operation, 


| For the Diſtance. 
As {. Courſe —-—— 33% 457 — — — Log. 9.74474 
To the Departure 206 ——— ———— 2.31387 
n So is Radius ——— Cm tn nn een 10,00000 
To the Diſtance 370 —r————— —— 2,56913 


For the Diff, Latitude. 


f Co. Ar.- 
As {. Comſe —— 33* 45/ ———-— — Log. 0.25526 

To the Departure L206 vip—on — mrrmnmnmumnnmmnmenne they of OY 
So Is ic. Courſe 56 15 ——- ————-————g.91985 
To Dift. Lat. JOS —— —————— 2.4898 

54 P2oblem TV. 

96 

00 The Diſtance and Difference of Latitude given, to find the Courſe 

Es and Departute. 


E xample, 
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56 | Plain Sailing. 
Example. 


A Ship fails between the North and the Eaſt 392/, until her Dif. 
ference of Latitude be 309/ 3 I demand the Courſe and Departure. 


Fig. 4. 


The Operation. 


For the Courſe, 
As the Diflance ſailed, 372/ —————— — Log. 2.57054 


To Radius 
So is the Diff, Lat, 30g —momonmmmmnmmcme Z4B056 


\ To the fc. Courſe 33" 50 —————— 9.91942 


For the Departure, 


As Radius ————— = — Log. 10.00000 
To the Diſtance, — 372! ————————2,57054 
So is the S. Courſe, 33” 50 ———=————-—— 9.74568 
To the Departure — 207 — ——— 72,31622 

Publem V. 


The Diſtance and Departare given, to find the Courſe, and Diffe- 
xence of Latitude. 
Example. 


A Ship ſails between the South and the Weſt 372”, until her De- 
parture be 206/ 3 Idemand the Courſe, and Diff. of Latitude. 


| Fig. 5+ 
The Operation. 
For the Courſe. 

As the Diſtance ——— 3729 ——————— — Log. 2.57054 
To Radius ———— ——— ——-— 10.00000 
So is the Departure 206 ——— ——-— ——= 2.31387 
To the S. Courſe 33 37 ————————974333 


For 


= wiw 01+ 
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Plain Safling, | 57 


For the Diff. Latitude. 


bs thin een LG ——— — Log. 10.00000 
To the Diſtance — 7 2.57054 
So is {c. of the Courſe, — 56* 23 — —— 9.92052 
To the Diff. Latitude, — 309 — 2.49106 


P2oblem VI. 


The Difference, Latitude, and Departure given, to find the Courſe 
and Diſtance. 


Example. 


A Ship failing betweeen the South and Weſt, until her Diff. Lati- 
tude be 309 min, and her De parture 206 min. I demand the Courſe 
and Diſtance. _ 


Fig. 6. 
The Operation. 
- For the Courſe. 

As the Diff, Lat. 3og min, —————— —— Log 2.43996 
To Radius, nn nn nt nn nn 10,00000 
So is the Departure, 206 min. —- —— 
To t. Courſe, 33* 41 ————————————— 939 


For the Diſtance. 
As £, Come —— 33% 417 —— — — — Log. 9.74398 


To the Departure 206 ————————— 2.31387 
So is Radius — 4 
To the Diflance 371 —»———_—_—— — 2.56989 

I | SECT. 


| Plain Safling. 


—w — — I — no —— _— — 


S6ECT.LL -< 
The Doftrine of Oblique Triangles applied in. Problems of 
_ 
Puwblem 1. 


6 Wa Ships ſail from the ſame Port, the one fails E.N. E. 40 min, 
the other E. by S. fo far, until ſhe find the firli Shipbcar N, W 
by W. Idemand the ſecond Ships ditiance from the Port, and the di- 
fiance between the two Ships. 
Fig. 7. 

In the Triangle A DE, 

A repreſents.the Port, 

A D the E.N.E. Courſe, and AE the-E. by S. Courſe, 


The Operation. 
To find the ſecand Ships Difance from the Port. 


Co. Ar. 
AsS. AED 22'3o! ——-—————— Log. 0.41716 
ToAD -—— 40 —— —— - —— w—_—_——— 60206 


Lo. 15S, ADE 123 45 ——————— ——_——o—n——o—— __ 


To find the Diſtance between the Ships.. 


Co. Ar, 
As 8. AED 22*30/ — —————— Log. 0.44716 
FoAD 4mm mm mp m——omrwpres mummy pee, 1,602 06 2 
© SoisS. DAE 33 45 —— ———— 5m 674474 I 
$24» To DE 53 en — momrmpp—onn— 1:76 356 


P2oblem Il. 


| Sappake there are two Ports chat lie Eaſt and Weſt one from another, 
one Ship ſails from the Weſtermoſt Port N.E. 417, the other ſails from 
the 
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the Eaſtermoſt Port 8&/, and meets with the firſt Ship: Idemand the 


3 Courſe ſtcer'd by ſecond Ship, and the Diſtance between the two 


d Ports. 
Fig. 8. 
Let A repreſent the Weſtermoſt Port, 
if E the Ealtermoſt, 
AD the Courſe and Diſtance of the firſt Ship, 
D the Place where the Ships mcet. 
" To find the ſecond Ship's Courſe, 
The Operation. 
: Co. Ar. 
As DE — — 8&8 —— ————— Log. 8.09691 
Toſ. DAE 45" oo === —— ——— ——— 9.54948 
Sois AD fl ———— 1.61278 
Toſ. AED 21 14 ———_——— —————— 19-55917 


The Courſe is. N, W. 68* 4&, or W. N. W. alittle Weſterly. 


To find the Diſtance between the two Ships. 


Co. Ar. 

As. DAE 45* o&f ————— Log. 0.15052 
To ED ——— 8 —— —————— 1.90309 
Sois, ADE 113 46 w———————— 9.96151 

* To AE——— 103 _— ——— 2.01512 


Ioblem III. 


Suppoſe two Ships ſet ſail from a certain Road, the one ſails S.by E. 
20'min, the other S. $. W. 25 min. I demand theix Bearing and 
Diſtance from each other. 
oP Fig. 9. 

. do the Triangle ADE, 
 A-repreſents the Road, 
A D the firſt Ship's Courſe and -Diliance, 
AE the ſecond Ship's Courle and Diſtance. 


I 2 


Plain Safling. 


The Operatinn. 


To find the Bearings, , 
AE 25 | 180% 0&/ * 
aD 20... DAE 33 45 
Sum, 45 S.m, 146 15 ADE & AED 
Diff. 05 3 Sum, 73 7 ADE & AED | 
Co. Ar. 
AsZ cri. AE ard AD 45 —— —- Log. 8.34679 
To their Differ. — —— os ——- — C.69897 
Soist.3ZY YDandE 73%077 — — 10.51783 


To t. 7 their Difference 20 06 —————— 79.56359 
3ZVV 73 off 
iXPYHP 20 os 
Sum, 93 13 ADE 


2&0... 
The Bearings of the Ships are N. E. 75% 31%, and S. W..75' 31, or 
E.N.E.3 E. and W. S.W, 3 W. fere. 


To fnd their Diltance, 


Co. Ar, 
As CL AED g3*or' — Log. 0.99756 
ToAD — — 20 ae. ou; 
SoisLDAE 33 45 —————— 9.74474 


ToDE ——— 13 — 7.14333 


FIRST Problem IV. 


A Ship ſails from a certain Port S.S. E.'68 min. and then fails 
72 min. more Eafterly, but ts forced back by foul Weather 82 min. to 
the Port from whence ſhe ſet fail 3 I demand what Courſe ſhe fieered 
from the ſecond Place to the third, and how ſhe failed back to the fiſt 


Port. Fig. 10.. 


Let A repreſent the Ports. 
E the ſecond Place. 
D the third Place, 


The 


Plain Sailing. 61 


A, OO». ARSE 
F Fo \ find the Courſe from the ſecond Place to the chied;- 
©. , AD 82 
args <5} 
—_—— 
Sum 150 
Diff. 14 
; : Co. Ar. 
4 As DE the Baſe ' _ 72” — — — Log. 8,14267 
7 To Zr AE arid A D. 150 ——— ——-2,17609 
. So is theit Difference 1, ——— 1.14613 
| To a Segment of the Baſe, 29 ————— ———< 1.46489 
DE . 72* 
Segment 29 29 
Diff, 43_ 
_ 2 Diff... 21 2, or- 2F.gf. EF in tf 
As AE. 68/7 A 
To Radius. — tart ———— — 10. 
&o. is E BR 21 5/ nnnnhqrna—nD phcunpo—_og_ '— F2F'« . Y , 
s  Toſe, AEE, or AED, 71 "34 DT #49993. 
56. 
03 $11 Courſe fronithe ſecond Place t© the third, is N.E. 46” off, : ot. 
22 To find the Courſe back. to the Port. 
» Ar. 
| As AD 82 min. —- ———— Log. 8.08619 
Tol AED, 71 34) —————-— 9.97712 
"ihe So is AE 68 min. ———— a Sp 
red 
firſt The Counſe to the Port is N.W, 79 03” ,. or 'v. 'by N. a lctle 
» Wetterly...'' | -- 1332 213 © mM 


= 4 = 4 


_— o 


CHAP: 
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CHAP V. 


The Doctrine of Plain Right- 


—_— Triangles, applied 


-m PRO BA, M.s:6f. 
Mercato:'s Sailing. 


HE true SdaiCh art; : commulonly "Y Mercator s Chart, 
: (but is indeed the wfeful lnventiort of our Cotntry-Man, 
Mr. Edword Wright, s\tho-this Stranger hath almoſt got 

..1: the Name and Praiſe thereof ) performs the like” Conclu- 

ka IONS; ant almoſt i in the ſame manner for ſpeed lagdyetmolt exactly, 

becafe al aries "2 be laid' down upon this Chart with the ſame 


—_ Up both as 19! heigLatitade and Lon itude, 
Beatin: ng an Di LAS ace om each other. : 4 


" Problem [2 ET 
To adthe Meridionel-Difference \ bf Liirdde; or the Difference 
of; Latin Meridional Parts, 171% AA 21 0c 


ah AX 
Firſt. Tf one Plats be under the Ecuinsdial, and theother in 


Nath or South Lagityde, he Meridioge! Paris, { inthe Table. of Me- 
ridional Parts”) inſwering g to the degrees and minutes of the. \Places// 


Latitude, is the Meridion.1 Diff Latitude, 


C =» Wu 
Sv - by : - £. LL 


Example 


Example. 


One Place in the Latitude 37* 27” North,the other under the Equi- 
 nodtial: Idenatid che Diff xence'of Latirude'in Meridional Parts, 


63 


> a> 
OY 


S + Lat. 37 27 nnrrmme mmm 2426 
2426 1s Meridional Diff. Latitude, 


Secondly, Tf two Places be both in North; or both in” South Lati- 
tude, (ubtra&t the Meridional Parts of the leſs Latitude from thoſe of 
the greater, the Remainder is the Meridional Diff. Latitude. 


Example. 1. : A 
| M. pts. 
One Place in the Latitude 35% 2 N.: 2418) 
The other in the'Latitude 17 10 N. 11046 © 


The Meridional Diff. LatituJe, Ys - 1372 - 


x? 
o 


"Eamphe 2, 
- 01-2 : Me.P6$e: . 
One Places in the Laticyde, 45 PL —_— $419, 
The other in the Latlende 29 17 S. 1839. 


The Meridional Diff. Latitude, Tl I 


Thirdly, If of the two Places the one have North Latitude, the 
other Soath, add the Meridional Parts of each Latitude rogether, the 
Sum is the Dif. Latitude in Mcridional Pats. | 


Example, | 
M. pts. 
One Place in the Latitude 142 177 S. 2805 
The other in the Latitude 27 19 N. 1705* 


The Meridienal Diff. ' Latitude, 4510 


Vo : Pooblem. I. ; ; 


Both Latirudes, | and the  Dilſerznce of Lo! crade between 3ny two 
bw being given, ro hind the Coule and Diftance. - * 


Example. 


e 


64 Wetcato!s Saline, 


 Exindhe 
(I 
"Admit 2% Lizard i in a Latitude 50* North, k the Barbadoer < 


in the Latitude 13* 12/ North, the Difference of Longitude 52* 577 
Welt 3 I demand.the Courſe and Diſtance. : 


In the Triangle Abc, 

A b repreſents the proper Difference of Latitude. 

bc the Departure. 

A c the Diſtance failed. 

b A c the Courſe. 

A cb the Compl. of the Courſe. 

Fig. 11, 

In the Triangle ABC,: -!;-:: 

AB repreſents the Meridional. Dif. Latitude. 

B C the Difference of Longitude. 

BAC the Angle of the Courle. 

A CB the Compl. of _ Coule. 


This being underſiood, the Proportions are the ſame as in the Do= | 
Erine of Plain Right-angled Triangles. 
The Difference of Longitude ited to Minutes,makes 3177 min. 


| . To find the Meridional Difference of Latitude. 
M. pts... 


One Place in the Latitude 5o* 0 N, 3475 
The other in the Latitude 13 12 N. 0799 


The Meridional Diff. Latitude, 2676 
The Operation. 


For the Courſe. 
As Merid. Diff. Lat. 2676 min, ——————— Log. 3-42749 


To Radius —— —=———— —- 10,00000 
So is the Diff. Longitude 3177 min, ————— 3.50202 
To t. Courſe. 49* 537 ——— noma panes of, 7 


The Courſe is S,'W. 5 W- 
Lat. 


win OO Wo 
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Mercato!'s' Salling, 
For the Diſtance, 


Lat. 50% oof 
Lat. 13 12 


Proper Diff, Lat. 36 48 which is 2208 min. 


As {c. Courſe ———— 40? 07/ —. —-— —- Log. 9.809 12 


To proper Diff. Lat. 2208 — — 3.34400 
So is Radius ——— ————— 10.00000 
To the Diſtance ——— 3426 - ——_—_—_—_____ 4.0 


Problem 1IL. 


Both Latitudes and the Courſe given, to find the Diſtance and Dit- 
ference of Longitude. 
Example. h 
A Ship fails from the Lat. 50* North, until ſhe be in the Latitude 
13* 127 North, her Courſe S. W. 50* 574, or S. W.5 W. fomewhat 
more Welterly 3 I demand the Diltance and Difference of Longitude. 
The proper Difference of Latitude is 2208 min. 
The Mcridional Difference of Latitude is 2676 min- 


The Operation. 


For the Diſtance. 
As ſc. Courſe —— —— 39? 03! ———— Log. 979934 


To the Difference of Latitude 2208 —— —— 3.34400 
10.00000 


To the Diltance — 4 ——— 3.54466 


For the Difference of Longitude. 
As Radius — mr mmm — Log. 10,00000 


To the Merid. Diff. Lat. 2676” - — —— 3.42749 


So is t. Courſe =—— 59 577 ———— - 19.09086 
To the Difference of Longe 3298/7 ———— ——23.51835 
K P2oblem 


bs | Wercato?'s Safling. 


Problem IV. 


Both Latitudes and the Diſtance given, to find the Courſe and Dif- 
ference of Longitude. 
Example. 
A Ship ſails from the Lat. 5o' North.3505%,until ſhe be in the Lati- 
tude 13*127North 31 demand the Courſe and Difference of Longitude, 


The Meridional Difference of Latitude is 2676 min. 
The proper Difference of Latitude is 2208 min. 


The Operation, 


For the Courſe, 


As the Diſtance —— -—— — 3505” —— — Log. 3.54469 
To Radinsg, ———— ———— ——— —————— $0.20000 
So is the Difference of Lat, 2208 ——— ———= 3.34400 
To fc. Courſe, — 39% 03 ————— — $7931 


For the Difference of Longitude. 


As Radins ——— rm mn — Log. 10,0c000 


To the Merid. Diff. Lat. 2676! —— — 3.42749 
So is t. Courſe go* 577 19,29086 


RE ny 


To the Difference of Long. 32987 —-——— 3.51835. 


Poblem V. 


One Latitude, the Courſe and Difference of Longitude being gi- 
ven, to hnd the othes Latitude, and the Diſtance, 


Example. 


A Ship fails S.W. 50*577, or S.W, + W. ſomewhat more Wefterly, 
from the Latitude 5o' North, until the Mrence of Longitude be 
32977; Idemand the other Latituleand Diſtance. 


The 


GO 7 
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d 


\ 
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The Operation. 


For the other Latitude. 


As t. Courſe — — — 50* 5/ —..— —- Log. 10.09086 


To Difference of Long, 3297 —— ——— —— 3.51812 
So is Radius ——— ————— 1.00000 
To the Merid. Diff. Lat. 2674 - — 3.42726 

M. pts 


The Meridional Parts anſwering to Lat. 50* North, are 3475 
From which ſubtra> 2674 


There remains 801 
- Againſt which in the Table of Meridional Parts in Latitude 13” 14/ 


which i is the Latitude of the Place North, 


For the Diſtance, 


The proper Difference of Latitude is 2206 min. 


As {c, Courſe —- —— 39* 037 —-—— Log. 9.79934 
To the Difference of Latitude 2206 ———— —— 3.34360 
| Sois Radius ——————— 10,00000 
To the Diſtance —— 3501 —— 3.54426 


JPrwblem VI. 


One Latitude, the Courſe and Diſtance given, to find the other 
Latitude, and Difference of Longitude. 


Example. 


A Ship being in the LatituJe 50" North, fails S. W. 50® 577, or 
S$. W.  W. and ſomewhat - moxe Welkerly, 35057; I demand the 
Other Latitude, and Difference of* Longitudc. 


K 2 The 


 Wetrcato!'s Saſling. 


The Operation. 
For the Diff. Latitude. 
As Radius —— ——— - — L0g..10.00000 
To the Diſtance 3505' — ————————— 354469 
So is {c. Courſe, 39* 037 — Y794 


To the Diff. Latitude, 2208' ——— - 
The other Latitude is 13 deg, 12 min. North. 
The Meridional Difl. Latitude is 2676 min. 


3-34493 


For the Difference of Longitude.- 
As Radius 


A———— 


————_— 
——  — — — 


— —— — 


Log. 10.00000 


To the Meridional Diff. Lat. 2676 min, ——— 3-42749 
So is t. Courſe 50 deg. 57 Min. ——— 10,09086 


To the Diff. of Longitude 3298 min, — ——— 73.51835 
Problem VII, 


Two Places both in one Parallel or Latitude, and their Difference 
of Longitude being given, to find the Diſtance between them. 


Example. 
Svppoſe two Places both in the Parallel or Latitude of ' 50 min. 
and their Difference of Longitude 70 deg. I demand the Dittance 
between them. 
h The Operation. 


The Difference of Longitude in minutes is 4200. 


As Radius Log. .10.co000 


To Diff. Longitude 4200 min. —— 3.62325 
So is {c. Latitude 40 deg. —— ——— ——— —— 9.80807 


To the Diſtance 2699 iN, —————— — 3.43132 
Pwblem VIII. 


Two Places both in one Latitude, and their Diſtance given, to find 
their Difference of Longitude, 


i 
— 


_— 


— 


Example. 


1 
, 


1 


j 
, 
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Mercato?'s Sailing, 


Example. 


| Suppoſe two Places both in the Latitude go deg. and the Diſtance 
between,. 2700 min, 
I demand the Difference of Lodgindde. 


The Operati ons 


As {c, Latitade 40 deg. ———-—— — — Log. 9.80807 


To the Diſtance 2700 min, ——————— 3.43136 
So is Radius a —_—e——_—— 7 0,00000 


To the Diff, Long» 4200 min. - J—_ _ 3,62329 
Problem IX. 


Two Places ſcituate both in one Parallel or Latitude, their Diſtanee 
and Difference of Longitude being given, tofind the Parallel of La-- 


titude, 
Example. 
A Ship failing dne Weſt; 2700 min, 
Alters her Diff. Longitude 4200 min, 


Idemand what Latitude the Ship fails in.. 
The Operation. 
As Diff. Longitude 4200 min. — ——————-— Log. 3.62325. 


To Radius, inns ———— t_— — 10,0000 
So is the Diſtance 2700 min, ———————— 3.43136 
To ſc, Latitude 40 deg, , —— ——— 0,081 


CHAP..VI 


The Doctrine of Spherical Triangles 
applied in PrRoBLEMS of 
Gzeat Circle Sailing, 


Ltho it be hardly poſſible for a Ship exaRly to trace out 
A the Arch of a Great Circle, yet it may be of good advantage 
| to keep conventently near ic,eſpecially in a Parallel.(or Ealt 

| and Weſt) Courſe. 


Pwblenz 1. 


Two Places differing only-in Longitude. 


Example. | 
A Ship being in the Latitude 50” North, is bound to a-Port in the 
ſame Parallel, whoſe Difference of Longitude Welterly is +” + 1 de- 
mand the Anglesof Polition,the Diſtance in the Arch ofa g.-:: ©: je, 


by what Latitudes and Longitudes the Arch ſhall pzfs, !iixcwiſe the 
Courſe and Diſtance from Place to Place, according to Mercator. 


Let A repreſent the firſt Place, 
E the ſecond. Fig. 12, 


The Operation. 
To find the Angles of Poſition, BAD and BED. 


The Oblique angled. Triangle A-D-E is- reduced-into two equal 
Right-angled Triangles AB Dand EBD.the Sides and Angles being 
equal therefore in either of them there is given the Hypotenuſe, and 
the Angle atiD, to find the Angle at A or E, 


In 


Gat Circle Sailing. 
In the Triangle A B D, 


= | 
| \ As tc, ADB 23" 307 
To Radius —— 


——— Log. 1.36170 


—_ 
ao So is ſc, AD 40 00 ——————— —- 9.88425 
To tc. BAD 71 35 ——————————— 9.52255 
2. To hnd the Diſtance AE. 

In the Triangle ABD, 
As Radius — —— ——— ———- Log. 10.00000 
To{l.DA 40" Of —_——————' 887 
So is fl. ADB 23 30 —- =——————- 9.60070 
To fAB I4 5 — ———— — 9.40877 


A B 14* 51” being doubled, produces 
AE 29 42, or 1782 min. | 


3. To find the Latitudes by which the Arch ſhall paſs at every five 
degrees of Longi:ude from A, repreſenting the firli Port. 


Firſt, You muſt find the greateſt Latitude by which the Arch 


paſſes, DB, | 
In the Triangle A BD. 

As tc. AD 40 od — — — — Log. 10,07619 
To Silicon tt. ood 
Sois {CA DB 23 30 ——————————— 9.96240 
To t. BD 37 3s — —— 9,621 


The Compl. of BD (ta g0*) 52" 25” is the greateſt 
Latitude, 


Secondly, To find the Latitude by which the Arch paſſes at , every 
hve degrees of Longitude from A, you muſt reſolve the ſeveral Right- 
anglcd Triangles, BDa, BDc, B De, &c. 


Subs 


Great Tircle Safling. 


SubtraQing five deg. fromADB 23% 3o/ 


There remains aDB 18 309 
SubtraCting five deg. from 18 30 
Remains BDc 13 30 


And fo for the reſt, 2s follows in the Table. 


a DB 18*3&) In the Triangle aB D, 


EDc 13 30 To hind by what Latitude the Point (a) paſles. 
BDe 08 30 

BDf oz 30 As Radius —— — ——— Log. 10.00000 
BDg o1 30 > To tc. B D 70 235 —— 10.1171 
BDh O06 3O So is ſc. a DB ; 2 _ DING 
BDi 11 30 | 

BDk x6 3o To tc. Da 39g 04 — 10.09067 
BD1 2130} 


The Complement of Da 50 deg. 56 min. North, is the Latitude 
of the Point (a) 


After the fame manner are found the Latitudes for the Points 
c, e, &c. in the ſubſequent Table, 


Long. Lat. ) Fourthly, Having the Latitudes and Lon- 

A co* of 502 00! | gitudes by which the Arch paſſes, you may 

O05 © 50 56 hind the Courſe and Diftance from place to 
io co 51 38 | place by Mercator, 


29 00 52225 So to find the Courſe and Diſtance A a, 
| There are given both Latitudes, 50 deg, 
30-00 52 14 North, and 50 degrees 56 min. North, 


40 oo 5I 14 And the Difference of Longitude, five 
45 0 50 24 | degrees Welt, 


E 47 00 5$5o 00 


kn wo ns 9 RO © Þ 
[0d] 
\A 
O 
O 
A 
to 
to 
+ 


The Meridional Difference of Latitude is 90 minutes. 


The Complet 
of the Point ( 


Afﬀeer the aj 
c, e, &ec. in the 


Long. L 
A co of 50 
a O05 co $0 
c 10 co $I 
E' 28 ©S - JT 
f 20 oo $2 
& 25 CO F2 
h 3000 $2 
i 35 00 51 
k 40 oo $I 
1 45 co 5c 
E 47 00 5C 


The Merid 


- Great Tircle Sailini; 


For the Courſe, 


As Merid, Diff, Lat. - 9of e——— ——— Log. 1.95424 


« A” 


To Radius, —— — ————— room rm momnmmnnnenennnes LO; QYOOO 
So 15 the Diff. of Long, 300 —<————-——— 2.47712 
To t. Courſe —--— 73” 18 ——— ————— 10.5228 


For the Diſtance. 


As (ſc, Courſe — 16” - 42/ -———— Log. 9.45843 


To the Difference of Latitude 57 ———— 1.75587 
So is Radius ———————————— 10.00000 


To the Diſtance ——-=———— 198 — 2,944 


Afﬀtcr the ſame manner you will find the Courſes and Diſtances 
ac, ce, &c as they tollow in the Table. 


| | 
Places. Courſes. Ditt. 


From Atoa | N W 69* 56* | 165 


Froma toc | NW 76 30 1/9 

From c toc | N W 81 28 188 

From e tof | NW 85 02 184 
[ 


| Fromf tog | NW 89 14 149 


Fromg toh | $ W 86 45 I7 

From h toi | $S W 82 58 187 
From 1 to k | S W 78 41 | ,155 
Fromk tol |S W 75 14 I96 


Froml toE |S W 72 51 | 81 


nn... ——_— 


OI CCC cy 


But in regard moſt of the Courſes afore-found are ſo near the Welt, 
you may fail W. N. W. 917%, until you are in the Latitude 55* 51/ 
North; and then W. S. W. 917 min. farther, you will arrive at 

L your 


| 
| 


- — — —_— — 


———— — — — — — " _ 
% 
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your Port, By this means you will alter your Latitude almoſt fix 
degrees, which is conf1 deradſe,in reſpect of:the benefit of Obſervation 3 
belides, the Diſtance i is but 141” more than that of a grcat Circle, =_ 
not'above.22* more than the Parallel, or Welt Diſtance. 


— = — — —— 
- ” — 


Two Vlaces diffciing both in Latitude and Longitude. 
Example. 


Suppole the two Places to be, one in the Latitude 36" North, the 
other in the Latitude 52 North, the Difterence of Lorgitude between 
tham 68 Eallerly ; Idcmanad the Anglcs of Polition, the Duttance in 
the Arch, the Laticudes and Longit. des by which the Arch paſſes, 
and the Couric and Ditance trom place to p'2cc., through thoſe Latie 
tudes and: Longitudes, according to the tis Charts 


Let A repreſent the firſt place, in the Lat. 36® 
E the ſecond, in the Lat. 50%. Fig. 13. 


The Operation. 
Firſt, To find the Angles of Poſition. 


mz 
In the Triangle A DE, | 
AD $4 0d ADE 68* 0o/ par 
D E 4o oo : ADE 34 co 
Sum, 94 ©O I Sum, 47 oO 
Differ. 14 00 + Diff, 07 ©0 A 
Co. Ar 
As{52Z ct?. AD and DE 47% 0 ———— Log. 0.135% 
To fl. ; X cr®, — 07 00 ———— —— 9.05589 
Sois tc. ADE — 34 00 _—— j,17 
Tot.zXVV AandE 13 52 ———— 79.3927] Lan 


As 


\3 | 
- : . Co. Ar. 
4 As ſc. 32% ADand DE 457* of — Log. 0.16622 
13 To (Cc, bY % C fl 2 OE — — O07 OO — yy 999673 

S0 iSktG, ADE ——-—— 34 00 —— lomo IO1710T 


CO ———_—— — 


a 1 ot At WO © HL I GOD 10.33396 


- #64 | 5” o8/ 
X. 3_52 
9 00 AED 
he m7 'f The Angles of Poſition. 
en of ; 
0 Secondly, To tind the Diſtance. 
65, 
Uh In the Triangle ADE, 
Co. Ar. 
ASL AED 579% of ——— ——— Log. 0.00805 
To. AD 54 00 ———— ---—- —— —— 9.90796 
Sois S. ADE 68 00 ————————— 9.96716 
Toſ: AE 49 50 —— —— —— ————— 19.8317 
The Diſtance is 45 dep. 50 min. which reduced into minutes, 
makes 2999 minutes. 
Thirdly, To find the Latitudes and Longitudes by which the Arch 
paſles. | 1 
Firſt, Find the greateR Latitude by which the Arch paſſes. 
In- the Right-angled Triangle ABD. 
As Radius bn — Log. 10.00000 
Ar: Toll AD 54*0d —————=———-— Log. 999796 
587 SOISLDAB 51 16 —————————— 9.9213 
589 To f. DB . 39 07 ———-—————-7g,0009 
To) 


277 DB is 39 deg. 07 min. whoſe Compl. 50 deg. 53 min. is the greateſt 
/'Y Latitude, 


As L 2 Secondly, 
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. Secondly, To find the Vertical Angles A DB, and B DE. 


In the Right-angled Triangle AB D. 
As tc, BAD 5116 ———————— — Log. 9.9042F 
To Radius ——— _— — 10,000 
So is fe. A'D 54 09 —— ——————----- 9.76928 
To tc, ADB $53 46 ————————-—— 9.6499 


From ADE 68'0d! 
Subtact ADB 53 46 


Remains BDE t4 14 


Thirdly, To hind the Latitudes by which'the Arch paſſes at every 
hve degrees Lcngirude from A, you mult 1cfolve the feveral Right- 
angled Iiiangles, BDa,BD b, B Dc, &c. 


SubtraQting hve deg. from ADB $532 467 


There remains ADb 48 46 
Subtracting five deg, from 48 46 
Remains : bDB 43 46 


So of the reſt in the following Table. 


13 46 | 


BDa 4346 BDb 

BDb 43 46 BDi# 08 46 

B De 38 46 BDk 0346 

BDad 33 46 B D't ol 14 

BD e 28 46 BD m 06 14 

BDf 23 46 BD# 1 14 
| BDg 18 46 


In the Triangle a D B, to find by what Latitude 
the Arch paſles at the Point s, 


Great Tircle Safling. 77 


? 


As t, DB —— 39* off nineteen —— Log, 9.91018 
To Radius nn nt mnt ny ern 10.00000 
Soisſc.a DB 48 46 —————— ——-—— 9.81897 


To tc, 2D 50 59 ———— 


—— 9.90879 


Whoſe Compl. 39* 017 is the Latitude at a. 


After the ſame manner-arc found the; Latitudes of the ſeveral Points, 
hb, c, d,e, &c. as in the ſubſequent Table. 


Latitude. | Long. Fourthly, Having thus the La- 
$E'F Wo titudes and Longitudes of the 
"I A 36” o&/ | oo Arch, you may find the Courſes 
as "YI 9 Ol o5 © and Diſtances from: place to place, 

b 41 36 IO according to Mercator, 

Cc I ap "ap 

4 ” - x. So to find the Courſe and Di- 

e 47 09 25 ſtance As. 

8 22 O 
| 4 _ __ - Both Latitudes are. 36 deg, 
| 'þ +50. 03 | 40 and 39 deg, o1 min. | 
is $0 33 | 45 Tha Difference of Longitude 
| s) O 5 aGeg. | 
k U - | 4 ; The proper' Differ. of Latit. 
| mM. 50 43 60 IS1 min, : & : 
| E 5o oo 68 | minutes. 
For the Courſe. 

As Merid. Diff. Lat. 228 min. ——————-— Log. 2.35793 
To Radius — — — 
So is the Diff. Longitude 300 min, —————— 2.47712 
Tot. Courſe 52" 435 uno mmmpppmomm_——— I. 


For 
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For the Diſtance, 


As ſc. Courſe — 50* 45) ———=——-——— Log. 9.78197 


To Diff. Lat. — 181 ——— ———————— 2.25768 
ES Cr een, Se heee Sn Ot 0.00000 


To the Diſtance 299, 4— 


op mm———__— 2:4757% 


After the ſame manner yoi-may find the Courſes atd Diſtances, 
ab, bc, cd, &c. as they follow in the Table. 


Places. Courlſes. Diſtances. 
| "MIN-» 
From Atoa | NE $52* 45/7 299 
From a tob | NE 55 54 176 
From b toc | NE 59 10 255 
| From!c:tod. |»>NE 6449 | *' 259 
From d. toe | NE 65 o5 | 226 
Frome tof | NE 76*or1 | © 232 
From f tog \ 'NE 73-39 202 
Fromg tob || NE: 7735 I99 
From -þ to 7 | NE 8r 05 193 | 
Froms tok | NE $5 14 | T1902 
From- k.to / | NE og: o2 | 177 
From ! tom! :SE 587-19 |” - 192 
From mtox | SE 83 og | 193 
From » to D | SE 580' 13 | 117 


—_— 
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CHAEF. YVik-< 
The Doctrine of the Sphere, 
Containing ſundry Aſtronomical 
Problems, uſetul in the 

Art of Navigation, 


— — 


S ACT. tÞ 


Aſtronomical Defmitions. 


HE Poles of the World are two fixed Points in the Heavens, 
diametrically oppolite to one anotherzthe one viſible in our 
Hemiſphere, called the North or Artick Pole, noted with 
the Letter P. | Fig. 14. 

The other not ſeen of us, being in the lower Hemiſphere; : called 
the South or Antartick Pole, noted with S. 

The Axis of the World is an imaginary Line drawn from Pole to 
Pole, about which the Dizrnal Motion is pertormed from Eatt to Welt. 

The Meridians axe Great Circles concurring and inter{c&ing one 
another in the Poles of the World, as PES, and Pc 5. 

The EquinoGial, or Equator, is a Great Cirele, go deg, diſtant from 
the Poles of the Worid, cutting the Meridians at Right- Angles, and 
dividing the. World into #wo Parts, called the North and South Hemi- 
Phere; as E = Q 


The 


80 The Doctrine of the Sphere. 
The Ecliptick, is a Great Circle, crofling the Equinodial in the two 
-oppoſite Points Aries and Libra, and makiog an Angle therewith, 
(called its Obliquity ) of 23 deg, 39 min, repreſented by & -< wy, 
This Circle is diviJed into 12 Signs, exch containing” 39 deg, 
whoſe Names and CharaQters follow. 


” « 


Aries V 
Taurw to) 

Geminz an Which are called Northern Signs, 
Cancer S | - 

Leo fv 

Virga, ny 

Libra ta 

Scorpio fl 

S aoittarins 7 . 

" WS y Theſe are called Southern Signs. 
Aqu iris PRA 

Piſces X. 


The Zodiack.is a Zone or Girdle, having eight degrees of Latitude 
on Either ſide of che Eclip:ick, in which ſpace the Flanets make their 
Revolutions. *Tis divided and diſtiiguiſhed by the twelve Signs. 

The Co/ures axe two Meridians, dividing the Equinotital and the 
Ecliptick into four equal parts 3' one of theſe paſſes by the Equinedal 
Points, Aries and Libra, and is called the EquineGial Colure, as P = S. 

The other by the beginning of Cancer and Capricorn, called the 
Solſtitial Colure, Þ 3, S w. 

The Poles of the Ecliptick, axe two Points, 23* 3% diſtant from the 
Poles of the World, as Iand K. 

The Tropicks are two {mall Circles, Parallel to the Equinodial, and 
diſtance therefrom 23® 3o/, limiting the Sun's greateſt Declination. 

The Northern Tropick, paſſes by the beginning of Cancer, and is called 
the Tropick of Cancer 3 as 5 a D. 

The Soxthern Tropick paſſes by the beginning of Capricorn, and is 
called the Tropick, of Capricorn 3 as Ab wv. 


The 


80 
The Ecliptick 
-oppoſite Points 
ed its Obli 

This Circle 
whoſe Names 4 


Aries 
'Taurl 
Gemti 
Cance 


Leo 
Virgo, 


Libra 
Scorpi 
Sagiti 
C apric 
Aqu it 
Piſces 


The Zodiack 1 
on Either ſide of 
Revolutions. *? 

The Col/nres at 
Ecliptick into fou 
Points, 4ries anc 

The other by 
Solftitial Colure, 

The Poles of the 
Poles of tize Wor 
The Tropicks a 
diſtance therefron 
The Nerthern T 
the {ropick of Cant 
The Sontbern T. 
called the Tropich, « 


The Doctrine of the-Sphere-7 81 
The Polar Circles are two (mall Gi:cles parallel to the EquinoGial, 
, and diltzgt: therefrom 66,deg. .30 min., and from the Poles of the 
World, 23 deg. 39min. ..., ES WIIEO 45 of 1wc-rnf 

That which is adjacent to the Nocth Pole, is calkd "the Artick 
Circle, as Gd Il. n 54M 


| F* And the other the Aatartick Circle, as Kd M. 
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The Zenith and Nadir are two Points diametrically oppoſite. 

= Zenith i3the Vertical Point, or the Point right over our Heads, 
as £, Kt 

The Nair is direly oppoſite, thereto, as N. ;, .._ 

The Azimuths, or Vertical Circles, are great Circles of the Sphere, 
concurring and interſecting each other inthe Zenith and [Nadjr 3 as 
ZN. | th banlbghts es 
The Horizon is a great Circle 90. deg. d:ftant from. the Zenith and 
Nair, cutting all Azimuths at Right- Angles, and' dividing the World 
into, two c<qual paris, the Upper. and, viſible Hemiſph. re .aqd- the 
Lower and inviſible 3 This Circle is repreſented by H= R. © 

Tne Meridian of a Plice, is that Meridian which. paſſes by the 
Zenith and Nadir of the. tices as PZ SN. ET. 

The Almicanthars, or Parallels of Altitude, are ſmall Circles, para'lel 
to th: Horizong imagined to paſs through eycry degree and minute-of 
the Meridian, berween the Zenith and Horizon 335 BaF. el IN 

Parall:l; of Latitude or Declination, arcs (mall Circles, paralle] to the 
Equinoftial : They are called Parallels of D.c/ination, in reſpec of the 
San or Stars in t:e Heavens, 3, and Parallels of Latitude, in r:{pc to. 
any Place upon the Earth.; >... I A TY 

The Latitude , a Place, is the Height of the Pule above the Hori- 
2M, or the diitance between 4h, Eynith, and the Eguizodiial. -þ 

The Latitude of a Star, is the Arch of a Circle! contained between 
the Center of a Star, a1d-tne Ecliptuck Line, this Circle making Right- 
Angles with the Ecliptick; and is count. deither Nurthward or Sou h- 
ward, acc rding to the {- tuation of the Star. 

Longitud- on the Eapth is meaſured Ly, an Arch of the Equynulizal, 
containcd between th: primary Meridian; ( or Meridian of that Place 
where Longitude is aligned to begin ) an the Meridian of any other ' 
Place, counted always Eaſtcily. | WI yi. 2 

The Longitzde of a Star, is that part of the Ecliptick, which is con- 
tained bei ween the Star's place ba ths aut , and the beginning 
of Aries, counting them according to the Succeiion of the Signs. 


k 0k 


M Alti- 


. As. 
ns et_——_—_ 


-— _ 


= EheDorrin ate Shherk7/ 


"Ultirude of thc _ br Ctars, is the Archof an 4cimpbcontajne 
betwjxt the Center of the Sun of Star and the Hotizon. | += get 


Aſeerſion is the rift ing of any Star, or any part of the YR 
above the Hurizon,z and Deſeenſinn | is the ſettivg thereof, 


Right Aſcenfin is the Nttnbet of Degi ces an) Minntes 6F th: F 
noTtial ( counicd from. the be :inniDp, ot Aries ), which.cometa 19 re 
Merigian with tlie Sul of S; Ars, Or with any partion of the” Ecliptich, 


Oblique Aſcenſion is an Arch of the EquinoGial between the beginning 
of Artes, avd that part of the Equinottial that riſeth with the, Center 
of a Star, or with any portiqn' of the Eetiprick,, in an Oblique Sphere. , ; 


Oblique Deſpenſion,i that parr'6f the EquinoGial Which ſets therewith i 


 Aſcenſional Difference, is an Arch of the Equinodtial, being the Dit- 
ſfrence. between the Right and Qblique Aſcenſton, = | 


| - 
: 


« PH Ie of the'Sun or Star, is the" diſtance W's the :ifnp or 
ſetting thereof, fron the alt 6 or Weſt Poirit of the Horizon . | 


2 "The Paralltx, is the Difference þetween the true and app: rent place 
of the Sun or Star 3 {6 the true place in'reſpet_of Altitude is lr] th the 
Line ACE, or ANG, the Sup qr Star, being at. 'C' or by IY 

/ I c. 
| And the appartnt 'place ir the"Line'B C F, 'or B D HB. F, 


" So the ' Angles of Parallax arc AC B, Or EC F; and ADB, or. 
G DH. 


I QJ 


In this Scherhe, | AB k pry a Quideaxr on thi Earth's the 
perhctes. | ” 


A tle Center of the Earth, | bf £ | | 
B a5y Polar of the Earl ver WE IE I y my 


Refraciion 
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h— 
- — ——_—— - =- 


ved by Tychc. 


z 


Refrat. 


OC/H/ 


AM— 


| KefraQion of the Stars, obſer 


my Wi bu ww ing wt 4 bu fy | > 
© co fur Þ Wo  m 00 cw ame w.s 0, = 


The Refraftion is cauſed by 
the Arm ſphere, or vaporous 


: Thickneſs of the Air near the 


Earth's Superh-ies, whereby the 


- Sum an@.*Stars ſeem always to 


riſe ſooner, and ſet later than 
really they do. 


In, the Latitude of 55 de- 
grt cs, and thereabouts, it is/al- 


lowed to be is follows 'in the 


Table, although it varies by the 


, Weather. 


., And in more Northern Parts 
it hath. beep, obſerved. tO, he 


greater. 
" The uſe whettef is this : 


. Suppoſe the Altitude obſcr- 
ved were 10 deprees 3 the cot- 
reſpondent-RefxaQtion is 5 min. 
30 ſeconds, which ſubtracted 
tiom 10 deg. the Remainder, 
9 deg, 54 min, 39 ſeconds, is the 

L p 


' trac Altitude. 
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SeCrT. II. 


1 Zftronomical Problems... 


Pubiem I. 


Thins Sun's Place. in, the Ecliptick 4 and grca:«ſt-Declination being 
given to fd his preſept jeyingtios. : 


EDD Example L. 


The Sun's, Place b-irg in 26 417 of Taxnris, and his greateſt De- 
dination, or the Aogle of che Ecliptic with the EquinoGiat, 23 30'; 
*> tind che pretenc' Dculination.. | } s | Fig 16. 

In the Right-angled Scherical IThangevB B:C, [There is given a C 
the Hypotenuſe 56" 41?, the Sun's Diltance from Aries, and the Angle 
By C, . the greateſt Declination, (iby the 91h Caſe ) to tind the Op» 
L.: te AY! Cc, the Sun's preſent | Þeclination. 


 Doberffre the Proportian and Operations, | © | 


xv Radiug BUR — — Log. 10-00c00 


Toſ. BYC 233.39';. the; Sun's greatet Declinat. 9.60070 
Soisl. YC 56 41, "the Sun's Diſtance from y —— 9.92202 


To f. BC 19 28, the preſent Declinat, Ne. —- T9.52272 


Note, That the Sun's Diſtance is always accounted from the neareſt 
of the EquinoQial Points, Aries or Libra therefore it the Sun be in 
the Northern Signs, Aries, Taurms, or Gemini, or in the Southern 
S'gns, Capricorn, Aquarius, or Piſcer, his Diſtance is computed from 
Ar. 
But if his place be in the Notthern Signs, Cancer, Leo, or Virgo, ot | 
in the Southcrn Signs, Libra, Scorpio, or Sagittarius, 'tis reckoned from 


L. vr 
4, if 54 


* 
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IF the Sun be in the Northern Signs, his Declinati-n is Northerly ; 
if in the Southern Si, ns,” Somtberly, - 


Example 2. 


4 : ” X "ks | N . # 
The $un's place is 22% 124 of Aquaring, his greateſt Declination (as 


before)" 23" 30/3 10 hd hs preſent Declnatior. ,, 


Fig. 16. 
The Sun's Diſtance from Aries, is 37 deg. 4$ min. 


The Operation, 


In the Right-anglcd Triangle V DF. 


ite - ” © OR ARISES ©, 


Tol. DVF. 23” 3c/ the greateli Declination -—— 9.60070 
So is l. VF 37 48, the Diſtarce from Aries, — — 9.78739 


To'f. D F 14 08, the preſent Declinatioa $, — 79:388c9 
'c nant .; | T 


F; You may tind'the Sun's Place by the Tables in Afrononta Caroline 
L 3640 P:oblent 11. 
" The'Sun's place given, to find his Right-Aſcenfion. 
Note. ; 


———— Log. 10.00000 


. 


The Sun's greateſt Declination is conchuded by Mr. Street, in bis 
Caroline Tables, to be 23* 3©&/; thacfore*tis always given 7 007 


"" Example "1. 


The Sun's Flace is 26” 417 of Tax us > | 

To find the Right Aſcenſion. Fig. 16... 
Ia the Right-angled Triangle * B C, there is given, the Hypote- 

muſe, 1" C 56 deg."41 min. the Sun's place from Aries. iT 
The Angle B 1 C, 23 deg. 30 min, the greatelt Declinatian, ( by 


the fixth Cate) to find the adjacent Leg AB, the Right SONS - 
| T 


As Radius —— | —— ———'Log. 10.c0000 | 
To t. Y C 562 41”, the Suns Long, from Y 10.1822 


rw. 


{) u Sits; fol By©::123 30%: the greateli Deelination, ' 9:96240 


_ To .t. AB*' 54 22, theRight Aſcen. from 4014464 
Example 2, 


The Sun's Place is 22* 127 of Aquarius 3 
To hond. the Right Aſcenſion. Fig. 16. 


The Operation. 
In the Right-anglcd Triangle v DF. 


&s Radius tg oy oh ns mnpendeg tute —— ———_ _—_—_ Logs Io 0000 

. - A. 6 - 5 — — 

To t. YF — 37' 48/, the Sun's Long. from Y 9g.88968 

' 'Sois ſc DV EF 23 30,- theigreateſt Declination, ''-- 9.962 40 
To t. YD— 35 2s, theRight Aſcen. from the} , < 

next EquinoQial Point. F *9*$529 


This Pxgportion fmds the Right Aſcenſion, franr the neaveſt Equi- 
noQia] Point, as you account the Longitude in the Operation. But 
the Right Aſcenſion is to be reckaged from Aries, according to the 
-Orde& or Succefhion of the Signs, 

:. Therefore iv this laſt Example, the Complement of 35* 25%; ro 
360", whichis 324 35/,, isthe Right Aſcenſion ſought, 


Poblent 111. 


The Sun's D:clination given, to find his Place or Longitude from 
Arms. | —_— 7 
Example 1. 


| The Sun's Declination is 1 9g? 307 Narth; encreafing. 
To- find his Place. 
Fig, 16. 


In 


) 


/ 
T 
\ 


2M 
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: ” b- 'In the Right-angled* Triangle Y 'BC. | * T 


'* Thereis given the LegBC 19? 3&, the Sun das dads 
nation, 
The oppoſite Angle, By C, 2 3? 3&f, the greateſt Decli» 
nation. 
" And the Hypotenuſe V Craquired, (by the toth Caſe )Ibeing 
the Sun's Diſt ;nce from Aries or Libr. 


| The Operation 
As C.BY C 23*3&f, the greateſt Declinatien, * Log. 9.65070 


To Radfus, —- — ----- ——_———— ——— 10,0000 
Sol. BC 19 39, the preſent Dechnation, , +—— 9.52349 


Tof.'Y C 56 50 ——+— —- 9.92279 
Which 56* 5297 reduced igto Signs, is'/1* 26: * yo 


Jied od (i ; OT ' 26 50; of - Taxrws..! 


(f 


If the Sun's Declination be North, nd Ry ing, this proportion 
fmds the Sun's Diſtance from '4ries 3 it decreaſing, from Libra, in 
the Northern Signs. 

If che Sun's Declivation be South, and increaſing, from Libra 3 
TEegeal ing, from Aries, among the Southern Signs, /; 


Example 2. . ® 


The Sun's Declinetion is 14" 10 South, decreaſing. 
To find the Longitude from Aries, 
Fig: 16. 

The Operation, | 


In the Triangle y DF. 


As. DYP , 23* 3. the greateſi Declination ———— 9.60070 


To Radius  ————__ 77 10.00000. 
So.is CDF 14 20, the preſent Declination, —— 9.3887 1 


Tof.y F 37 51, the Diſtance from Aries. —-— 9.78801 
The. 
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The Compl. of 37 deg, 51 min. to,36a deg.is 322 deg.o9 min. 
;r. Which reduced ing Signs, is 10* 22' 097 or 22* og%of Aquarius, , 


'H 
-Problem IV. | | 
The Sun's D.clination given, to find the Right-Aſccnſion. 


Example 1, 


The Sun's Declination is 19® 30/ North, encreaſing 3 
To find his Right-Alſcenſion, 
__ Fig. 16. 


In the Right-angled Triangle 'y BC, - | 

There is given the Leg B C-19* 39, the Sun's preſent Decli- 
nation. 

And the oppoſite Angle, BYC, 23* 3&, the greateli De- 
clination, ( by the t:ft Caſe): to hind the Leg Y B, the 


Right-Aſcenfion. 
| The Operation; | 
A. Radius —— — kd <nci. corops Log. 10.c69200 d 
To tc. BY C23" 3&, the greateſt Dedlination, © . ''161$6170 


Soist, BC 19 30, the preſent Declination, — $<54915 
© To vB 54 32, the Right Aſcen, from Y —— '9-91085 an 


; The ſame Caution which was given for the right accounting the W the 
Sun's Place in the third Problem, fexves tor the right Aſcedtion 3 only Y ten 
as that was given in Signs, Degrees, and Minutes 3 this mull be given 
in D:grees and Minutes from Aries, 


Example 2. 


- The Sun's Declination is 14” 1&/ South, decreaſing. 
To find the Right-Aſccnfion. | 


F is. I'E, 


Th 


- 
— 
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The Operation. 
) In the Right-angled Triangk V.D F, T 
Te Aa; Radius. — — T—————— Log. 0.95 
Totc.DYF 23" 3&/, the Sun's greateſt: Declinat. 0.35170 
So is t- DF 14 10, the preſent Declination - 9.40212 


To". wv F 35 29, the Right Aſcenſion —— 79.7632 


The Complement of 35 deg. 29 min. to 360 deg. is 224 deg, 
31 min. the Right Afcenfion from Aries. 


Pwoblem V. 


| The Latitude of a Place, and the Sun's Declination being given, 
To find the Aſcenſional Difference. 


Example. 


In the Latitude 51 deg. 32 min. the Sun's Declination being 20 
deg, 12 min. To find the Aſcenſional Difference. 


170 In the Right-angled Triangle, a b c, : I 
215 There is given,the Leg bc 2c deg. 12 min, the Sun's Declination, 


55 4nd the oppolite Angle bac 38-deg.. 25 min, the Compl. (- 

Latitude, or the Angle between the EquinoRial and Horizon 3 ( by 
the the firſt Caſe) to find the other Leg a b, the Aſcenftional Diffe- 
»nly | rence. 


1ven | | Fig. I 7. 


The Operation, 


As Radius ——— — Log. 10,C0000 


To tc. bac, 38* 28 the Compl, of the Lat. —— 10.0999? 
So is t. bc 20 12, the Declination. —-—— 9.5657 


To f.ab 27 35, the Aſtenſional Difference — 79.66 567 


( 'Ne (TIC 12oblem 


—— 


Th 
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The Doctrine of the Sphere. 
Pwblem VT. 


To find the Oblique Aſcenſion or Deſtenſion. 


Firſt, Find the Aſcenſional Difference by the fifth. Problem, and the 
Right Aſcenſion by the fourth. Problem, 


Secondly, If the Sun's Declination.: be Northerly, the Aſcenſional 
Difference lubtraQcd from the Right Aſcenſion, leaves the Oblique Aſcen- 
ſion 3 and added to the Right Aſcenſion, gives the Oblique Deſcenſion. 


Thirdly, If the Sun's Declination be Southerly, the Aſcenſional Diffe- 
rence added to the Right Aſcenſion,. gives the Oblique Aſcenſion 3 and 
ſubtraQed therefrom, leaves the Oblique Deſcenſion, | 


N otes; 


If the Right Aſcenſion be leſs than the Aſcenſlonal Difference, add: 
360 deg, to the Right Aſcenſion, and then ſubtraR it therefrom 3 Orif 
the Sum of the Right Aſcenſion and Aſcenſional Difference, exceeds 360 
deg. reject 360 depg..\the Remainder is the Oblique Aſcenſion, or De- 
ſcenſion required. - | 


Pwblem VII. 


"Bo find the Time of the Sur s-Rifing or Sitting, and conſequently 
the Length of the Day or Night.. | 


Firſt, Find the Aſcenſional Difference by the fifth Problem, which re= 
duced into-hours and minutes of Time, by allowing for.cvery 15 deg. 
one hour, and for.every degree leſs than 15, 4 min, of Time, and 
for every 15. min, one minute of Time. 


Secondly, If the Sun's. Declination be Northerly, the Aſcenflondt 
Difference added to ix hours, gives the Time of Swa-ſetting. 

And ſubtraQted there-from, leaves the Time of Sxn-Riſing. 

On the contrary, If the Sun's Declination be.Southerly, the 4ſcer- 
ſional Difference added:to fix hours, gives the* Time of Sun-Riſing, and 
ſubtracted: there-from, the Time of. Sun Setting. 

Fo Thirdly, 
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Thirdly, Tf you double the Time of Sxn-ſetting, it gives you the 


_— of, theDugs and the Tirne of Sin- riſe doubled, the Lengeh 


Example 


KS AAS -. co. 9 
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In the Latitude 51 deg. 32 min. North, the Sun's Declination 
20 deg. 12 min. North. 

And the Aſcenfiong] Difference by the fifth Problem is 27 deg. 35 min. 
which xeduced into Time, makes 1 hour 50 minutes. 


| ho. min, ... 
Therefore the Time of Sun-Seting is 7 50 | 
The Time of $zn-Rifing, 4 . 19 
The Length of the Day, 15 40 | 
The Length of the Night, 8 20 


Example 2. . 
In the Latitude 51 deg. 32 min. the Declination 20 deg. 12 min. 


And the Aſcenſwnal Difference is 27 deg, 25 drake (as 
before ) 1 hour 50 minutes of Time. 


ho, min. 
The Time of Sxn-Eifing; > 17 ©1910 $ovrl 
The Time of Setting, fl 4 10: . 
The Length of the Day, 3:14: 3B [80:1 
The Length of the Night, I5 4@ 
| 145 Loot 4 


23 bt 5 0 TAI ad; 


The Latitude of a "ag and the as $ Dedination being given, 
To find the Sun's Amplitade. 
1196/1 2A 


_—_— : 
| IT, FI © f «v1 Q * \ 
bm thr ART—_s 20 


:014 


N 2 Ia 


. In the Latitude 51 
deg. T2'min. To find 
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by: TW 19 41 wats vue 10 2a1T 5 29189! Og (4 6 T 
,Invhe Right-angled Triangle, a bc, . There. is giveny[the Leg b & 


"4 
- 


the tenth Caſe) to tind the Hypotenuſe a c, the Amplitude. 


20 deg. 12 min. and the oppoſite Angle b ac 38 deg, .28 mins,*( y 1 


Fig. 17. 
dts! 1 - The Qperation. 1 


As {. bac; 38"28/the:Compl, "of the Lat. — 9.79383 
To Radius, 


iy ——— 


um_  _——C qc 


Soisſ.bc 20 12, the Declination —— —— — 9.53819 


Toſl.ac. 33: 43. the Amplitude, ——— — —— 9474436 


If the Sun's Declination be Northerly; the: Amplitude is to the 


| Northward of the Eaſt or Weli 3 if the Declination be Southerly, to 
the Southward, i 5 


ain '$1 .95b <2 nolycml:oU 263 nic £Þ 25D 17 025th gd 40 GR. -- 
The Latitude of a Place, and the Sun's Declination being: given; 
To find at what time the Sun ſhall be due Ealt or Weſt. . *  / 


Example. 
nm of 
In theoEatitude 51 deg. 32min. -Notth; the! Saf” Declination 
20 deg. 12 min. North, wi? Yo 2mmuT 2AT 


To tind at what time the Sun ſhall be-due Eaſt or Weſt. 


Oo} ? ea l1Qifs 571 Y 

Io the Right-angled Triangle ade, There is given, the Leg de 
20deg..12 min. and the qppyſitgAnpied ae, 51 deg. 32 min. (by 
the firſt Caſe ) to tind the Leg a e, the Time from lix. 


novis an1i9d Tolrembotl 2:12 <1 hi 5614 s to: | Fig. I7.. 
| RN Operation, |. 
As Radius —— ——=IFITF7 ——— —-—— Log. 10.00000 


To tc. dae $51*327 the Latitude ——— ——- 9.9009 
- 5 3nBd ignideils(l avrge, the Dechigation 2224s 5.56576 


0”; Which 


Tof., ae — 16 5g, th&Dinance from fix — T9:46585 -+ 


3 
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Which bcing reduced into Time,makes one hour eight minutes ferg, 
which, added to fix bours, gives 7 bours and eight min. at which time 


Vertical. 


P2oblem XN. 


the Sun comes to the Eaſt; and ſubtracted from 6 hovrs, leaves 
4 hours 52 min the time of bis being in the IVeft 4ziomth, or Prime 


} 


The Latitude of the Place, and the Sun's Declination being given, 
to find the Sun's Alti-ude, being in the Eat or Weſt Azimuth, or 


Prime Vertical. 


Example, 


In the Latitude 51 deg 32 min. North, the Declination 20 deg. 
12 min. North, to find the Sun's Altitude, being due Eaſtor Weſt. 


In the Right-angled Triangle ad'e;i there is given, the Leg d e, 
20 deg. 12 min, and the oppoſite Angle, dac 


the tenth Caſe ) to! find the Hypotennſe:a d.. 


As (f. dae_. 


The Operation. 
51* 327 the Latitude 


. 


51 deg. 32 min. ( by 
&. Fig. 17, 


——— 9.974 


To Radius — ——————— ——---- 10,0000 


So is de 20 12, the Declination, —-— 
Tof, ad 


Pwblem XI. 


— 9 53819 


26 10, the Alt, in the Prime Vert, — 9.64445 


© TheELatitude of a Place, - and the Sun's Declination being given, 
to find his Altitude at fix of the Clock. 


994 


Example. 


; In thiLatifnde 5T dep. 32 min. North, the Declinztion 23 deg, 
39 min. North, to find the Sun's Altitude at fx. 


In 


— ——— aces Aa EE ee Rs ESE” EF 
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ven, the Hypote- 
eg. 32 min, "by 


Fig. 18, 


In the Right-angled Triangle a b c, There is is & 
auſe a c 23 deg. 39 min. andthe Angle bac, 51 
the ninth Caſe ) to find the oppoſite Leg b c. 


The Operation. 


# 


As Radius mn nn nent cs nth eng Een een Comet comes Log, I0,.000009 
To f. ac 23*30&f the Declination ———— 9.60070 
Soisf. bac 51 32, the Latitude —— ———— 9.89374 
Toſ. bc 28 1, the Altitude at fix, —— — Z9:49444 

Problem X1l. 


The Latitude of a Place, and che Sun's Declination bring given, 
to find his Azimmth at fix. 


Example. 


| Inthe Latitude 51 deg+ 32min. North, the Declination 23 deg, 
30 thin.-North, to find the Sun's Azimuth at fix of the Clock. 


In the Right-angled Triangle ab c, There is given, the : Hypotenuſe, 
ac, 23 deg. 30 min. and the Angle bac, 51 deg. 32 min. ( bythe 
Gxth Caſe ) to find the adjacent Leg ab. 


The Operation. 
As Radius ————— —— —— ——————Log. 1.60000 
To t. ac 23' 307 the Declination ————— 9.63830 


Soisfc. bac 51 32, the Latitude ——————-— 9.79383 
To t.ab 15 ©8, the Azimuth from the Eaſt — 29.43213 


Pwblem X11. 


The Latitude of the Place, the Sun' $Altirude and Declination be- 
ing giv: n, to find his Azimuth, 


Example 
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Example 1. 


30min. North, the Altitude 49 deg, 40 min. To find the Sun's 


1 In thc Latitude 51 deg. 33 min. North, the Declination 23 deg, 
f 4 
| Azimuth, 


| 


In the Oblique-angled Triangle DP 7, there is given, the three 
Sides, Z P 38®28/, the Compl..of the Latit. P D 66* 3©#, the Compl.. 
of the Declination, or the Sun's Diſtance from the elevated Pole, and 
D Z 40*2&, the Compl. of the Altitude, ( by the 11th Caſe) to find 
the Angle D ZP, the Sun's Azimuth from the Norths 


Fig. 18. 
The Operation; 


The 2 ZD 40? 2 Sine —— Co. Ar. 0.18894 


Legs FZP 35 28 Sine ——————- Co. An. 0.20617 
| Fhe Baſe DP 66 30 + Sum 72" 397 Sine Log.. 9.97978- 
, Sum, 145 18 Rem, 06 og Sine 9.02992 
4+ Sum, 72 39 —————— Sum,79.40481 , 
4 Rem. os og. ſc. 59 44- x Sum, 9.70240 
fo Which doubled, 59 44 produces 
The Sun's Azimath 119: 28. from the North.. 
Example 2, 
0 In the Lat..31* 527 North, the Sun's Dectination is 15* 167 South, 
0 and his Altitude 19” 377 3 To find his Azimuth from the North. 
33 | 
T Fig. 19;- 
The Operation. 


WW In the Triangle DP 7Z;,. 
| There is given, PZ 38* 28” 
 DZ 70®*237,. DP 105' 167; and D ZP required. 
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The. }J ZD 70" 23” Sine Co. Ar. 0.02597 


Legs \ZP 38 28 Sine ———— Co. Ar, 0.20617 
The Baſe DP 105 16 + Sum 107* 037 Sine Log,, 9.9804 


Sum, 214 07 Rem. or 47 Sige 8.493 d 


L Sum, LO7 OJ —————— Sum, Y8.70566 
Rem, or ©4237 & 76 59 z Sum, 9.35283 


Which doubled, 76 59 produces | 
The Sun's Azimmth 153 58 from the North, 


Example 3. 


la the Latif. 51 deg 32 min. South, the Sun's Declination 23 deg, 
39 min. South, and his Altitude 49 deg. 40 min. To find his 
Azimah from the South, 


In the Triangle D Þ Z, P muſt repreſent the South Polez Then 
there is given, Þ'Z 389 297, the Compl. of the Latit, DZ 40” 20), the 
Compl. ot the Altitude; ÞP D 66* 3&f, the Compl. of the Declination, 
or the Sun's Diſtance from the elevated ( or South )' Pole 3 To find 
PZD, the Sun's Azimuth from the South. 

Fig. 18. 


The Op:ration is the ſame with the firſt Example; only as the Azi- 
muth there was accounted from the North, this tinds it trom t::e South 
part of the Horizon, which'is 119 deg. 28 min. 


Example 4. 


In the Lat. 51* 32? South, the Sun's Declination is 15* 16 North, 


«nd his Altitude 19” 3773 To find his Azimuth from the South. 
Fig. 19: 


In the Triangle DP Z, P repreſents the South Pole, as in the 
former Exawplc. 


Then 


us _= 


The Dottine of the Sphere. 97 
Then there is given, PZ 38* 28%, D Z70* 23, PD 105? 16/ 
and D ZP required. | | 

| Fig. 19. 
The Operation is the ſame with the ſecond Example, only the Azi- 


Penth found is to be accounted from the South, which will be found 
153 deg. 58 min. 


| [ 4 26118 57379 nf 
- Pwoblem XIV. '' TLQ, 


The Latitude of the Place, the Sun's Declination and Altitude 
being given, To find the Hour of the Day- 


| hy Example 1. 
" In the Latitude 51 deg. 32 min.” North, the San's Declination 


is 23 deg. 30 min. North, and his Altitude 49 deg, 40 min. To tind 
the Hour from Noon. . 


: 


n _ 
we In the Triangle DP Z, There is given, P'Z 38'%eg; 23 win. 
_ D 7 40 deg, 20 min. D P 66 deg. 30 min. and D PZ the Hdur from 
d Noon required. F b.\duob daid'vy 
1% Fig." 18, 
The Operation. 
He The DP 66 zo Sine + Co. Ar. 0.03760 
th Legs t PZ 38 28 Sing Co., Ar. 0.20617 
TheBaſeDZ 40 20 ' + Sum 72* 39 Sine Log 9.97978 
Sum, 145 18 Rem. 32 13 Sine * 9.72683 
x Sum, 72 JO \am_ — Sum 79.95038 
th, Rem. 32, 13, $c.. 39 11 + Sury, 9.97519 
" © } 2 ' 2733 @ iT 


The Double of 19 deg.'t1 min. is, 38 deg. 22 min. | which being 
reduced into Time, gives 2 hours 33 mmin. from Noon 3 fo that the 
hour of the day js cither 2 hours 33 min. Afternoon,or 9 hours 27 min. 

the before Noon. © © © OROEENEs ROO  ACNELEE'Y 


of the Spher. 


Example 2, , = v %\s DINE 


In the Latitude 51 deg. 32 min. North, the Sun's Declination 


15'de2! 16min; SSnth, a4 his Alirude ' deg, 37 nin. To ind c 
Hour P. M. of Afrcxooon,” - 


In the Triangle DP 7Z, There is given, the has Sides, P Z 38* 
287, D Z70® 237, PD rog7)16%4 and 'D P Z required, 


Fig. 19, 

«The way ri2d 

The 4 vr] 116%, Co. Ar. 0.01560 

Legs 28 "x Co. Ar. 0.20617 

_— Dz . :23 3 SPM, 407? 03%,-:Log. 998048 
(OL _ TX 214+. optA Reb: 1.36 "40 | : : ' 9.77699 | 

z Sum, 107 03 75. Ng » DOV2 +l . = 1997834 

5m 3 Rag: x4, La 4M 500F- x TU 44 asi1T Spbþ17 

23udHlod1 $4 d | 1M 75 459 ot ;q <1 CGim Oo .zoD 2x0 


" which doubled, produces 25 deg, 2 min. and thatiega- 46 
Ticte, -mikes 1 hoar 42 min. . ferb. 


= 
\J 


OT oy Run 
: 4 £ FS TY . {. 

Ws Aud pt. Blace, the Sun's T8 EA} nite Hour of 
the Diy Given... To find the Sun! s Alreude. 


THF 


- — wy oO—_ 


_ *"3.Q'% £015 bn >\ mary 


_ —  —— 


13/1 
©/ Ad'the Fat ” deg.732 miri: *North, the Sun's Declination is 23 degs 


h4. ths Hours 1 Mt, K ban Akerogog, _ 
5 "fatale Altitude. SINE? # 


4. 243 TEL »/# 144 Þ ff 


3 Hour 6 3 db relied” mike {Is FS I5 mid... .:- 5420 


BEITTL » In 


L 


to 
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Inche Triangle D.P Z; There is giveti, the two Sides, Þ Z38 dep. 


2$ min. DP 66 deg. 30min. and the: contained Angle, DP'Z 
28 deg» 15 min. and, the third Side-Þ Z required.” 


| gf Fig. 18. 


The Operation. 
MN 


As Radius —————-— Po 
| To ic. DP7Z 28' 15” the contained Angle, ——-. 994492 


— Log. 10.00000 


| Soist, PZ 38 28 the lcfler Side, n—_E> - PCCO 

| To t. — — 34 59 a fourth Arch, ——-— 9.64501 
| From the other Side PD (661397 
| Subtrat the fourth Arch, 34 59 
| The Rem. is the Retidual Arch, 31 31 

y Co. Ar. 

As ic. 34” 597 the fourth Arch — —— 0.08655 


To ſc, -— 31 31 the Reſidual Arch, ————=— 9.93069 
Sois ſc, PZ 38 28 the leſſer Side ——————' 9.85374 


. 
; 
- Toſc.DZ 35 27 the Side ſought — — 9.91098 
| | 
1 Whoſe Compl. 54 deg. 33 min. is the Altitude required. 
Problem XVI. 

The Latitude of a Place,the Sun's Declination, and the Sour given, 

of to find the Sun's Azimuth. | 


In the Latitude 51 deg; 32 tin. North, the Sun's'Xclination is 
15 deg. 16 min. South, and the Hour 10 hour 18 min. in the Mor- 
© K ning; To find the Sun” $ Axinmuth, ' 


Oi . The Time from. Noon is 4 hour 42 min, 
of ' 7. *B®hich reduced, is 25 deg. 30 min. 


O 2 


inal 4YQQOA 


”= . _ 
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In the Triangle D P Z, There is given, the two Sides, P Z 38 deg, 

28 min. P D 105 deg. 16 min. and the contained Angle, DP Z. 

25 deg. 30 min. To tind one of the oppoſite Angles, viz. PZ 4 = 


Fig. 15. 


The Operation. 
P D, 105" 167 
PZ 38 28 
Sum, 143 44 + Sum, Boil Seve 259 3of 
Diff. 66 .48 4 Diff. 33 24) the half 12 45 


Co. Ar; 
As(.:Zc®, DPand PZ, — 71* 527 - 0.02212 
Tof. i X cr, —— 33 24 -——— 9.74074 


Soistc, 4 DPZ —— 12 45 — —— — 10,64536 
To t. 4 XV/ PDZandPZD68 39 — — —— 10.40822 


Co. Ar. 
As. ZaTgDP&PZ ——71 52. 0.50692 
To ſc, 4 X cr*. — 3}. —  — 9.92161 


Soiste. 4 D PZ ——— 12 45 — — 10.64536 


2zVYP $85 1 
>XVVYV 68 39 
Sum, 2153 49 DZP required. 


Which is the Sun's Azimuth from the North» 


Pwblem XVI. 


The Latitudeof a Place, the Sun's Altitude and Azimupb given j 
To find the Hour, ; 


; In. Za 


Exampit 


The Doctrine of the Sphere. 


Example, 
"Wh, 


In the, Lat. 51 deg. 32 min. the Sun's Altitude 49 degs: 40 min* 
» his Azimuth 11g deg. 44 min.from the North; To find the Hour 
Afternoon. | 


4 


In the Triangle DP 7Z, there is given, the two Sides, D Z 40 deg. 


20 min. PZ 38 deg, 28 min. and the contained Angle D Z P, 


' 119 deg. 44 min. and the oppoſite Angle DP 7Z required. 


Fig. 18. 
The Operation, 
| DZ 40*20 
. PZ 38 28 
4 Sum, 78 48 5 Sum, 39*24/4 DZP 1944 
6 Dif, on 52 + Diff. 00 56 the half 59 52 
, | Co. Ar. 
. AS. 3Za* DZand PZ — -— 39* 247 —— 0.19741 
2 To Tp \- exam OO 56 _ — 8.21189 
ro Soistc.;DZP _—— 9 — $476377 
6 Tot.;\X/V PDZ &DPZ — oo 51 ——— 78.7307 
g Co. As. 
As fc. 3Zer®. DZand PZ-—— — 39 24 — O.II197 
To fc. 5 X cr?, — 0 5 --— 9.4 
Sois tt, D ZP ———— —— 59 52 * 9:76377 


Tot. ! ZYVY PDZ&DPZ— 36 54 —— — x9.87568 
+ZVV 36" 54 
*XVYV oo 51 
Sum, 37 45 DPZ required. 
a Note. DP Z is the greater Angle, becauſe oppoſite to the greater 


SideDZ 37 deg. 45 min. reduced,makes the Tine 2 hours 32 min- 
Afternoon. 


Poblem 
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Pwblem XVIII, 
( 


"4 The Latitude and Longitude of a fixed Star being given, to find 
the Kight Aſcenſion and Declination, /þ 


Example. 


The Longitude of Caftor is 15 deg. 23 mins of Cancer, and his Lati- 
tude 10 deg. 02 min. North z To hnd his Right Aſcenſion and Decli- 


nation. 


In the Oblique Triangle DIP, There is given, the two Sides, I P 

23 deg. 30 min. the Diſtance between the Pole of the EquinoG1al, and 
the Pole of the Ecliptick; 1 D 79 deg. 58 min. the Complement of the 
Latitude 3 and the contained Angle DIP 15 Gteg, 33 min. the Lon- 
gitude from Cancer : To find one of the oppolite Angles D PI. the 
Complement to 180 deg. of the Right Xſcenſion ſrom Cancer 3 and the 
third Side D P, the Complement ot Declination. 
Fog. 20. 


The Operation. 


For the Right Aſcenſion. 


ID 792 587 
IP 23 30 
Sum 103 28 + Sum 51* 44/ } DIP 15" 337 
Diff. 53 28 1 Rem. 23 14 3 {DIP 7 46 


Co. Ar. 


As {.5Z cr*. ID and IP — SI 445 nn — ©.10505 
To f{. ; X a, ——— —— 28 14 — — —<i-<9,67492 
So is tC DIP ——-— 07 4$6——— 12.d6521 


Tot.;XYV DPIandIDP 77.14 — —— 164518 


| 1 2 


# þ of 


1'The Latitude 
the Right Afeenſid 


The Longitud 
tude 10 deg, 02: 
nation, 


In the Obliqui 
23 deg. 30 min. 
the Pole of the Ec 
Latitude z and « 
gitude from Cani 
-Complement to 


third Side D P, t 


As {. 5 Z -cr®. 
Ta. .X 
"* FM 


Tet.;xX Y 


The Doctrine of the Sphere. id; 
©, 


GR Co. Ar, 
Ag ſc. :2Z cri, ID and IP. —— 51* 44) —< — 0.20808 
To fc. 3X 01%, ———————— 28 14 —-— 994499 
So IStC. 5 DIP ———— — 07 46 —— 10.865:1 


To t. 5 Z/V DPIandIDP 84 31 — — 1101828 


\-4 Z#fV B4*31% * 
*, AVV, 77 14: 


" Sum, 161 45 DPI. 


\ ( 


, "Whoſe Compl. to 180 deg. is 18 deg. 15,min. the Right Aſcen- 
fon from Cancer 3 the Right Aſcenſron of Cancer is 90 degs. and there- 
fore-the Right Aſcenſin from Aries is 108 deg] r5 min f 


For the Declination. 
by . Co. Ar: 
. As L DPI 161* 45” the Compl. of the. Right Afcen. 9.59423; 
,.zTaf. DI _ 79 58 the Compl. of Latitude,' , + 999331: 
,Sais f. DIP 15. 33 the Longitude from Cancer, g-42826. 


"Toſl. DP 57 28 the Campl. of: Declination, 19-92550 


Whoſe Compl. .32* 32/7 is the Declipatipn Northerly. 
U4-X 


The Right Aſcenfion and Declination of a fixed Star being givens»> 
To tind the Longitude and Latitude thereof; 


71720 one” 107t 2b 117 Begheples 507 1.) 2A 


q The Right-Aſcenſion' of Caftor 5-108? 2 ;t. akd his Declination 
32 327 North 3 To find his Longitude and Latitudes 1 | 
In the Triangle I DP, there is-given, the two Sides, I Þ 23 degy . 


30 min. PD 57 deg. 28 min, and the contained. Rog iy b, 
; HE: 5 min. To tind the oppoſite Angle D LP, and the third: 
Wy, 4 . 


Fig... 20s 


\s 
E. 


As ſc. 32. a*, PDand I P 


The Dozrine of the Sphere. 


fe Operation. 
To find the Longitude. 
PD 552287 | E 
IP 23 


Sum 8o 58 © Sum 40* 297 z DPI 161” 457 
Diff. 33 58 + Dift. 16 59. : DPI $8o I 


Co. Ar, 
AsC.5iZ cr. PD and IP 40® 297 0.18760 
To f. 5 X a, —————— 16 59 ———— 9.46552 
So is te, DPI —=— 80 52 ————— 9.20621 
Tot.;XVV DIPandIPD o4 os — x8.85933 
Co. Ar, 


40" 299% —— — o.11885 
To fc. 5 X 01%, —— ————— 16 59 ——-— 9.98063 
So is tc. + DPI —————— 3H 52 ——— 9g.20621 


To t. + ZYVV DIPandIDP 11 25 -— —— 79+-30569 


+ZYVV uni'25/ 
:XVV og os 


Sum, i5 33 DIP, the Longitude from Concer. 


To find the Latitude. 
Co. Ar. 
As C. DIP — 15® 33” the Longitude from Cancer, 0.57174 
Toſ:. DP 57 28 the Compl, of Declination, 9.92587 
Sois{ DPI 161 45 the Comipl, of the Right Aſcen. 9.49577 


Tof.DI $0 or the Compl. of the Latitude, 9.99338 


Proben 


CA © anc an 


, 


Th: Dactrine of the Sphere. 


1rblem XX. 


The Diſtance of a Planet, Comet, or New Star, from two known 
$xed Stars being given, to tind the unknown Star's Longitude and 
Latitude. 


Example. 


The unknown Star's Diſtance from the Swan's Beak is 49 deg, 
05 min. and from Perſeus's Side 85 deg. 57 min. To tind the Lon- 
gitude and Latitude thereof. 


) 
| 

Of the Swan's-Beak, vy 26 39! 49* 027 N. 
; Ong: Q« Ot Perſews's Side, 0 27 + —_ 30 05 N. 


1. In the Triangle ADI, there is given two Sides, AI 402 5&/, 
the Comp. Lat. of the Swan's Beak, DI 59" 55/, the Comp. Lat. of 
J Perſeus's Sid:, the contained Angle AID 120f 33?, the Difference 

of Longitude between the two Stars3 andthe Angle D ALI, and the 
" Side A D required, 

9 Fig. 21, 
The Operation, 
SEM Co. Ar, 
AsCizZca, Aland DI, — 500267 — —— 0.11301 
To Cx ai, - —— 09 28 ————- 9.21610 
Soistc, 3 AID - --——- 60 16 — —— —— 9.75677 


Tot. *XVV/DAlandADIos 56 —— 19.98588 
Ar, 
_ Co. Ar. 
$7 ASſc 3Z cr, AI &DI — $0228 —— 0.19588 
-77 To ſc, 4} X a1? ——— —— 09 28 ——-—— ——9:99404 
— Soistc. F AID ——————. 60 16 —————— 9475677 
33 To ti; ZYY DAI &ADI 41 2g -— ——-—79.94669 


Tac Angle DAI is 48' 25/. 


P 


—” _,—_ EL. 
me 


— DO ———— ans 


— 
—— 


=—_— 
” 
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Co. Ar. 


As f. D A] a—_ = ==—= 48" 25”. — 0,610 
T0 ED Faw. wand / © - Fraepommuannmmonna 
Sois LAID ——— 120 33 ———-— 9.93510 


Toſ. AD —— — —— 35 02 — 9,6 

2, In the Triangle ADB, There is given the three Sides, A D 
85 029, the Diſtance between the two known Stars, A B 49” 05/ 
the unknown Star's Diſtance from the Swan's-Beak, B D 88 57), 
the Diſtance from Perſeus*s Sides and the Angle D AB required, 


Fig, 21, 

The Operation. 
AD —— 8&5* 02' Sine Co. Ar. 0.00163 
AB ——— 49 ©c5 Sine Co. Ar, 0.12167 
BD —— $88 57 + Sum 111? 32/ Sine 9.96858 


Sum, 


223 O4 Rem. 22 35 Sine 9.58436 
+ SUM, — IN 32 — 


> Rem, — 22 35 Sc. 46 28 + Sum, 9.83812 


rn 


Which being doubled, makes 92"56/, the Angle D AB required. 
Which being added to the Angle D Al, the Sum is the BAI 
141* 21/, 


3. In the Triangle ABI, There is given the two Sides, AT 40? 
&8/, AB 49" ©5?, the contained Angle BAI 141” 217, and the 
Angle A 1B, the Difference of Longitude betw:en the unknown 
Star, and the Swan's Beak 3 and the Side BI, the Compl. of the ug- 
known Stars Latitude, required, 


Fig. 21. 
The Operation. 
Co, Ar, 
AsC.<-Z a*®. Aland AB —— 45* 017 _ © 15039 
To f. | X &®, ——— —— 04 03 ——— 6.64497 
So is tc. + BAI —+— 70 40 ——= — 9.54513 
To t.\X V/V ABI and AIB 02 oo0 —- x8.54448 


As 
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ASCD AJ ad 
| 20 k6 D Faw 
- Sois LAIL 


2DLAD 


2, In the Trian 
| 85” 027, the Diftar 
| the unknown Star' 

the Diſtance from P 


AD —- 
AB ——- 
BD —— 


Sum, —— 

+ Sum, — 

> Rem. — 
Which being dou 


Which being adc 
141" 214, 


{ 
A . 
3. In the Triang] , 

58", AB 49" 05), t 

Angle ALB, the E 

Star, and the Swan”, 
kaown Stars Latituc L 
| G 
all 


AsC+Z2 a. A] 
To 1: x oa} | 
YC 5:8 La 


er  RÞ os 


UMI - 199 
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| Co. Ar. 

As (c. #7 1%, Aland AB —— 45*0l/ ———— 0.15064 
To ſc. + X 017, — ——— — — 04 03 ——-— 9.99891 
S0 IStG + BAI ——— — 70 40 ——--— -9.54512 
To t. + ZVV ABTandAIB 26 20-—-—— 1969467 


The Angle AIB is 28" 2 7 which added to the Longitude of 


the Swan's-Beak,, vw 26" 39%, makes the unknown Sears Longitude 
tobe x 24® 59, 


Co. Ar. 

Asf, AT B—————— 23:20? _ 0,32367 
TUOERY fromommm mo—— > — 9.87633 
So is {. BAI——— 141 2] ————-—— — 9479557 
Toſ.BI— _ 83 57 ——————49.99757 


Whoſe Compl. to go*, that is 6* 03/7, is the unknown Star's Latj- 
tude Noitherly. 


Pwblem XXL 


The Meridian Altitude of an unknown Star or Planet, and the Di- 
ſtance from a known fixed Star being given 3 to find the unknown 
Star's Latitude and Longitude. 


b 


Example. 


In the Latitude 51* 32/7 North, the Meridian Altitude of an un- 
known Star is z0' 36”, and his Diſtance from the Star in Cepbers's 
Girdle is 84" 327 3 To find his Longitude and Latitude. 

The Meridian Altitude of the Star being given, his Declination is 
allo given, 

For the Meridian Altitude ſubtracted from the Complement of the 
Latitude 38 deg. 28 min. there remains 7 deg. 52 min. the Declt- 
nation South. 


Firſt, Therefore in the Triangle A O P, there is given, the three 
Sides, O P 20 deg. 52 min. the known Star's Diliance from the North 
P 2 Pole, 
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Pole, A P 97 deg. 52 min. the unknown Star's Diſtance therefrom, 
A O $4 deg. 32 min. the Diſtance between te two Stars 3 and the 
| Angle &'v O required being tae Difference of Right- Aſcenſion between 
[ | the two Stars. 


Fig. 22, 


The Operation. 


AP 97 52 Sine ———-——-— — Co Ar. 0.cc4i1 
+ Jum 101 35 Sine -—— — —--———— 9.45098 
| Rem. 17, ©6 Sine ————————-— 9.46841 


+ 
| "I . 
E | OP 20.52% Sine —— ——-—-— Co. Ar. 0.44831 
' 
| 


S, 25 23 — —— — + Sum, 9.55550 


| 

| * Which doubled, is 50 deg. 46 min. the Angle AP O. 

| The Right Aſcenſion of Cephews's Girdle is 321 deg, 02 min. to 

| which adding 50 deg. 46 min. produceth the Right- Aſcenkon of the 

unknown Stac, 11 deg. 46 min, 

E | | R Secondly, Then having the unknown Star's Right-Aſcenfion 
| and Declination, y ou may find his Longi:ude and Latitude by Pro- 

| blem 19. 


Problem XX1L. 


Having the Latitude of the Place, the Sun's Right-Aſcenſion, and 
the Altitude of a known t:xed Star 3 to find the Hour of the Night. 


] | OR Example, 


-. Inithe'Laritude 51 deg. 32 min. the Sun's Right-Aſcenſton being 
| 228 deg. 45 min. and the Altitude of Aidebran 38 deg. 58 min. to 
the Eatiward of the Meridian 3 To hnd the Hour of the Night. 
-; The Right-Aſcenfion of Aldebran is 64 deg. 10 min, an4 his Der 
clination 15 deg. 46 min. x 
In the Triangle A P Z, There is given the. three Sides, Þ 7 38 
28/, the Conipl. of the Latitude 3 A Z 51 deg. 02 min. the Compbh 


of the Star's Altitudes AP 74 deg- 14 min. the Comp. _d 
De 
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Pole, A P 97 deg 
AO $4 deg. 321 
Angle AP O req 
the-two Stars. 


| &, 
5 Which dor 


The Right , 
which adding * 
unknown Stac 


Secondly, 1 
and Dechnatio 
blem 19. 


Having th 
the Altitude 


-. Iathe Li 
228 deg. 4 
the Eatiwa 
-; The Riz 
clination 1 
In the ] 
2Y/, theC 
of the St 


- 
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Declination 3 to find the Angle A Þ Z, the Difference of Right- 
Aſcenſion, between the Medium Cali and Aldebran, 


Fig. 23, 

The Operation. : 
"AP Sire 74 147 — aw cw —_ 0 0,018566 
PZ Sine 38 28 —————-——— Co. Ar. 0.20617 
2 Sum, Sine B81 52 — Yr 
Rem. Sine ZO 50 ———————— $.70973 


Sum, 19.92817.. 
Sc. 22 59 ————— — — - Sum, 9.95408 


Which doubled, produces 45 deg. 58 min. 


” -This ſubtracted from the Right-Aſcenſion of Aldebran, leaves 18? 
127, the Right Aſcenſion of the Mid- Heaven. Add 360 deg, to 18 deg, 
12 min, and from the Sum ſubtra the Sun's Right Aſcen. 228 deg. 
45 min, the Remainder, 149 deg. 27 min. reduced into Time, makes 
9 hours 57 min. 48 ſeconds, the Hour of the Night ſought. 


_ Þwblem XXUL 


Two uncqual Altitudes of the Sun taken in one day, with the time 
between the Obſervations, and the Sun's Declination being given 
To had the Laticude of the Place of Obſervation. 


Example. ; 


The two Altitudes are 43 deg, 06 min. and 56 deg. 34 min. the 
time between the Obſervations is 2 hours, and the Sun's Declination 
20" 147 Noith 3 To hnd the Latitude of the Place Nertherly. 


In the Right-angled Triangle A B P, There is given, the Hypote. 
aſe AP 69 45, the Compl. of the Declipatiov, the Angle A PB, 
15*, half the tinie between the Obſervations, and the oppolite Leg 
AB required. 


Fig. 24. 


| The 
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The Operation, 


As Radius ———— ————— — —-— —— Log. 10.00000 
Toſ.APB —— 159 of —— —— ——- — 9.41300 
Soislf. AP — 69 46 ———— 9.9234. 


To. AB —— 14 093 —————— 9.38534 
Which being doubled, gives AE 28 deg, 06 min, 


Secondly, In the Oblique-angled Triangle A PE, there is given, 
the two Sides, AE 28 deg. 06 min. E P 69 deg. 46 min. the oppo- 
fite Angle APE 30 deg. 00 min. and the other oppoſite Angle E A P 


required. 


Fig. 24. 
The Operation. s 
Co. Ar, 
As f A Eo——7 06 eee ono moms rn ene 0.32697 


Tof. APE — 30 00 —————————— g.698g7 
Soisf, EP — 69 46 ———————— — — 9.97234 


ToſfEAP'— $54 54 ——————————— X$.99828 


Thirdly, In the Oblique-angled Triangle A ZE, There is given, 
the three Sides, A Z 33 deg. 26 min. the Compl. of the greater + 1ti- 
tude, E Z 46 deg. 54 min. the Compl. of the leſſer, AE 28 dey, 
6 min. and the Angle E A Z, r:quired. ; 

Fig. 24. 
The Operation, 


AZ Sine 33 260 Co. Ar. 0.25887 
AE Sine 28 06 Co. Ar. 0.32697 
- Sum, SInc 54 13 ———— Log. 9.90915 
Rem. vine O07 19 — — ———- 9.J0J01 
Sum, 19.60000 

Sc. 5O 52 + Sum, $9$.80coo 


Which doubled, produces EAZ 1o1r' 44/3 from which ſub- 
iriGing E A P34% 547, thereremains PAZ 169 5c#, 
Fourthly, 


ITE 


The Dottine of the Sphere. 


* Fourthly, In the Oblique-angled Triangle A P 7Z, there is given, 
the two Sides, A P 69 dep. 46 min. A Z 33 deg. 26 min. the con- 
E: tained Angle P A Z 16? 5c/ and the third Side PZ required. 


Fig. 24. 
' The Operation. 
; 
| As Radius — ————— ————— Log. 10.00c00 
| Toſc. PAZ -— 16% $0f gy _——— 9.98998 
, Soist. AZ ————— 33.26 ——— 9.6 
- | » Tot. of a fourth Arch, 32 17 ——————-——— 79.80066 
P 
Co. Ar 
As ſc. of the fourth Arch, 32 17 —————--—— 0.07293 
To (c. of the Relidual 37 29 ———— — ——9.85956 
7 Tofc.P Z-— —— 38 26 ———— —— 9.89393 
4] Whoſe Compl., 51 34 is the Latitude Northerly, 
4 | 
6 Pwblem XXIV. 
y. Two uncqual Altitures of the Sun, and the Difference of their Cor- 
b reſpondent Azimntbs taken in one day, and the Sun's Declination be- 
'S ing given to tind the Latitude of the Place of Obſervation, 
Example. 
g The firſt Altitude is 43 deg. 6 min. and the ſecond Altitude 56 deg. 
34 min. the Difference of Azimuths 39 deg. 16 min, and the Sun's 
4 Declination is 29 deg: 14 min. North: To hind the Latitude of the 
of Place northerly. 
00 Firft, In the Oblique-angled Triangle A E 7, There is given, the 


O09 two Sides A Z 33" 26”, E Z 46 547, the contained Angle AZE 
29* 160, the Difference af4he Azimmbsz and Angle E AZ, and the 

ub- third Side A E required, 

Fig. 24. 


The | 
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The Dectrine of the Sphere. 


The Oper ation. 


Co. Ar, 


ASCLZM AZandEZ — — 40107 ——--— 0.19043 
Tol. © X c1?9, ——- —— —— 06 44 —— — 9.06911 
Sois te LATE 


Tot. *XVV EATZ&AETZ — 27 00 ——-— 9.70719 
Co. Ar. 

As ſc. 1 Zcr®, A Zand EZ — 40 10 ——- —— 0.116$1 
To (c. { X cr, —_ 06 44 --— —— 9.99699 
So is ci A BE—_— — 19 38 —— 10.44765 
Tot. {2ZV/VEAZ&AEZ— 74 39 —— — 1.56145 

The Angle EAZ is 101: 35, 

Co. Ar, 

ASC EAZ— — —- 101? 399 ——— —— 0:00g04 
To f. EZ —————— 46 54 ——— 9.86341 
aSoisf. AZE —-—— ——— 39 16 ———-— g.80136 
To. AE -——————— 25 09 —— 49.6739 


Secondly, In the Right angled Triangle AB P, there is given, the 
Hypotenuſe A P 6g deg. 46 min. the Leg AB 14 deg, 04 min. the hall 
of AE, and the edjacent Angle B A P required. 


Fig. 24. 
The Operation. 

As Radius ——————— -——— —-—— 10,0000 
To tc. AP — — —-——— 69? 46/ —— — — 9.5664 
Sit AB ——— 14 04 — —--—— 9.398 
Toſc. BAP —-————— 8. 42 —— X8.9654 


Fromthe Angle E A Z 101 deg. 39 min. ſubtract the Angle E A 
$4 deg. 42 min. there remains 1c AngleP A Z 16deg. 57 min. 

Thirdly, inthe Oblique-ang!cd Triangle P A Z, there is given, fi 
two Sides AP 69” 46”, AT 33" 26, the contained Angle P A Zif 
57), andthe third ide P Z required. | 
; Fig. 24+ 


— I9 38 ——— 10.44765 


*%, 
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Asf. | 
To 
-400 I 


To 


Second 
Hypotenu, 
of AE, 


, As Ra 
To 
So 
To 


From t 
84. deg. £ 
Thirdly 
two Side: - 
57”, and 


The Operation, 
mile Joris 307 10 33956I% 103 
As Radius ——————— kent 1, tz. 10.00000 
Toſce P AZ — — 16 57) ———— —— 9.98271 
Sois t: AZ————— 33 26 -—— ——— 981968 
To t. of a fourth Arch — 32 16 ——7.0 
Co. Ar, 
As (c. of the fourth Arch 329 16/7 ————— —— 0.07285 
To ſc. of the Reſidual — 37 30 ———— 9.89947 
Sois ic, AZ ————— 33 26 ———— 9.92144 \ 
To ic. ÞP Z ——-—— 38 28 —————— rg.89376- 
Whoſe Compl. 51 32 isthe Latitude North, 
SECT. IL 


Containing the general Aſtronomical Theories of the 
Ptolomaick Dyltem. 


He Ptolomaick, Syſtem is that which was firſt invented, and ſup- - 
poſcth the Earth to be fixed as the Center of the World, an a 


that all the Celeſtial Bodies move rourd the (ane in their Diurnal a 
Aniual Revolutions, q 
The Wor'd is {uppoſed to be divided principally into two Parts, 
Elementary and. Celettial., __ | "3h 
The Elementary admits ef four Diviſions. | 
The hrit is the Earth. Ps 
The f{econd is the Water, both which make one entire Body or 
Globe, whereon we dwell. 
_ The third is the 4ir, encompaſſing. the Earth. | 
"And the fourth is the Fire, which according, to. the Opinſon of an- 
cient Philoſophers, is contained in'that ſpace between the Ar and the 
Sphere of che Moon 3 as you may ſee in the. following Figure. 
| The 


Q 


The: Ooctrine of the Sphere. 1x3 


. . 
: 
—_ _ PI . 


The Figure of the Ptolomaick Syſtem, 


tl 


 Thefe four Elements azeſubje& to a continual Change and Alte — 
ration one into another, according ta the Proverb, 


Omnis ſub-Lunaria 'mutabilia. 
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The Planytary Syſterns, r15 

" TheCeleftial Parti is that which is without theſe Elementary Parts, 
void of all Changes, and is by the ancient Afronomers divided Tate 
ten Parts or Heavens, 

The firſt of which, next to the Regjon of Firs, is the Heaven or 
Orb of the Moon 

The ſecond of Mercury. 

The third of Venzs, 

The fourth of the Szn. 

The fifth of Mars. 

The fixth of —_— 

The ſeventh of 

The eighth of the F ixed Stars. 

The ninth is called the Chriſtalline Heaven. *Y 

The tenth the Primum Mobile. L ' 


The Magnitudeof theſe Heavens is known by their Courſes, 1 
thoſe great Bodies within them make round the Poles of the 


"eo 
The Moon runneth through the Heaven,by her own natural Cob 
from Feſt to Eaſt, in 27 Days, 8 Hours. 
Wee in 88 Days. 
in 225 Days. 
And\the Szn in a Year, 
'Marg in two Years. 


Jupiter I2 Years. 

Saturn \n go Years. 

The Eigh perfedts its Courſe, nocending to the affirmation 
of Tycho Brabe, im 23400 Years. 


Theſe Heavens ate turned about upon the Axis of the World by 
the tenth Heaven, which is the Primum Mobile, or Firſt Mover, by 
which Motion is cauſed Dayand Night, and the daily riſing and ſet- 
ting of the EEony &ights. | 


£ nw 1 v 36177 21 1 


- 
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3. This Hypothefis derives. its . Name fram.the, Author thereof, Tycho 
Brahe, a Noble-Man of Denmark, the maſk fanpus Aftronomical Obſer- 
vator in the World in his Days,who by his own Obſervations did ret 
ty the Places of moſt of the Fixed S$tars,which appzered in that Horizot 
wherein he lived. This famous Man, according to his preſent appre- 
henfion; framed this Hypozbefis of the Heavenly Motions, wherein he 
ſuppoſeth, That Venus, Mercary, and all the other Planets ( except 
| the Moon ) in their Motion, reſpe& the Sn as their Center 3 and 


that Satrrn, in oppolition to the Sun, is nearer to the Earth than 
C1) | Vent 


” wi 4 b The Planetary Syſtems, 17 
ena in Apogeons and that Mars in Oppoſition is nearer th 
than the Swn it (clt 5 as may appear in the Gaid Hypotheſis, the Earth 


— 


The Copernican Syſtem, 


v1 ; 

was firſt inverited and framed by Coperni | 
n 4 | | M nd framed by Copernicus,a fam 
N fronomer of Germany, who lived in the Year 1 5oo, Tbs abr 


I, That 


T18 | The Planetary Syſtems. 


«- That the Sun is placed in the midft of the World, in or abour 
Fn Center of the Sphere of the fixed Stars, and hath no Circular 
Motion, but Central only. 

2. The primary Planets are each of them in their 
moved about the Sun, and accompliſh their Periodical Revofations 
mot exatly in thewdeterminate and appoiried Times. 

3+ That the Earth is ore of ive Planets, and with her annual Mo- 
tion about the Syg. aettribeth her Orb in the niiddle between the 
Orbs of a#.4rs and Venus. 

4. That the {econdary Planets are ordinarily moved about the 
primary Planets, reſpeQing their Bodies for their common Nodes or 
Centers. 

5. That the ſecondary Planet, the Moon, is moved about the Earth 
as her Center 3 where, by reaſon of the aunual Motion of the Earth, 
ſhe. hath not only relation to the Earth, but by conlequence o- the 
Sxn, as have the other Planets. 

6. That as this primary Planet, the Earth, is envizoced with the 
Sphere of the Moon 3 fo are ſome (it not all) the other primary 
Planets, who have in like manner their Moons or Concomitants en» 
commpaſſing them. 


eMotion of the Planetary Syitems. 


Firſt, The Sxn h2th only a Rotation from Weſt to Eaft, upon his 
own Axis, in the ſpace of. twenty fix days, or thereabouts. 

Secondly, The Planet Mercury performs his Revolution about the 
Sun in eighty eight Days 3 which is noted in the Scheme with the 
figure 1 Y 

Thirdly, The Revolution of Venws in 225 Days, noted by the figure 
2 Ys 

For-thly, The Revolution of the Earth with the Moon, in one 
Year > noted by the Circle 3 

Fifthly, The Revolution of Mars in two Years > noted by 4 &. 

Sixthly, The Revolution of Jupiter, with his four Companions, in 
12 Years 3 noted with 5Y. 

Seventhly, The Revolution of Saturn, with his Ring and Moon, in 
30 Yearsz noted by 6 h. 

The Mooz .cixcumvclveth the Earth every Month; - Japiter's four 
Attencants him, in time correſponding their diſtapces from him. 


The 


he 
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The Plan:tary Spſtems, 
The firſt and nexr him, in one day, 1$ hours. 
The ſecond next without that, in 3 days 13 hours, 

The third in 7 days 4 hours. 

And the fourth and outmotſi, in 16 days 8 hours. 

Saturn's Moon moves about him in 16 days; and alt from Weſt to 
Eaft, according to their Revolutions about the Sun. 

Saturn, Fupiter, Mars, the Earth, Venus, and Mercury, ( whoſe Re- 
yolutions reſpe the Szn only ) are called Primary Planets. 

The reſt ( that move again ) about Saturn, Tupiter, and the Earth, 
Secondary Planets. | 

The Earth hath a Revolution upon her Equinodiial Poles, in 24. 
hours, from Weſt to Exft. | 

The Secondary Planets arcallof themmuch leſs in Magnitude than 
their Primary; and all the Planets together much le(s than the Swn, 
from whom they alb receive their Light, Virtue, and principal Power 
of Motion, 

Far without the Planetary Syſtem are placcd all the Fix-& Stars, in 
ſeveral Diſtances, bur all unto us incommenturable. The Parallax of 
the Earth's Orb beiog inſentible in any of their Places. 


_—_— —_— —_— _______ 


A  —_—— 


A Deſcription of the Golden Number, Cycle of the Sun, 
- Roman Indiction, EpaQt, and Leap-Year. 


He Golden Number, or Prime, is a Circular Revohution of r9 Years, 
in which term of Years it hath: been 'anciently ſuppoſed, chat 
the Sun and Moon do make all the variety of AﬀpeCts one to another. 
The Cycle of the Sun maketh its Revolution in 28 Years, becauſe in 
that time all the varicty of the Domanical Letters and Leap-Tears Ire EX- 
pired, and the 29th Year the Cycke doth begin again 3 which Number 
is to find out the Dominical Letter tor any Ycar pali,preſtnt, or to come. 
The Roman Indifiion confiltethof 25 Years, and is fer down in the 
Charters and Writings of the Protonotaries of the Pope of Kome; for 
Once in 15 Years the Nations were to pay Tribute to the Romang. 
The Epa# is a Number never exceeding 30 days > it is the 11 days 
and fix hours, which added to the Lamar Year, being 354 days, do 
make it equal to the Solar Tear, which is 365 days. 
The Leap-Tear is every fourth Year, which hath one day more in it 
than anotber 3 this Day is made up in four Years, by the 0d4 kx hours 


that are over and above 365 Days, which Day is added at the cnd of 
| Febri- 


120 . *Gemoxial'QAerfes. 


February : So that February, every Leap-Tear, hath twenty nine Days, A 
and in it aretwo Dominical Letters; the firſt ſerving from the firſt of 


Zanwary until the 25 of February; and then/then the- Letter: takes 
place, and fcrves until the Year's. end. And here. note, that the 
Prime and Dominical Letter, and the Cycle of the Sun, change the firſk 


of Janxary, and the EpaG the firſt of March; and the Roman Indifion © 


the firſt of September. 


— —— 


—— 


Memorial Verſes on the Ecclefiaſtical 
and ( ivil Kalendar, &c. By Ar. T.S. 


To know if it be LeapPear. 


Divide the Pear by 4 3 What's left ſhall be, 
For Leap Tear ©, for paſt, 1, 2, or 3. 


Fre you may omit the Hundreds, and alſo the Twenties of the 
H Year of the Lord 3 only divide the Retidue by 4. 


For Example. 


Anno 1685, omitting the Hundreds, and alſo the Scores, I divide 
the F <ſ(iiue, which is 5, by 4, and there remains 1, which ſhews it 
is the firſt after Leap-Iear. 


—_— 


To find the Oominical Letter. 


Divide the Tear its 4th, and 4 by 7 1 
What's left, ſubtra@ from 7 ; the Letters given, 
Al. B2. C3. D4. E5. F6. G7. 


Example, 
Of the Year of Chriſt 1685 
The 4th part ( omitting Fraction ) is | 421 
To both which 1 add the Numbtr kk 2 4 


The Sum is | 3 2110 
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T2 F 
Which divided by 7, there i is left 3, "which ſubtraQted from 7, there 
reli -4--which ſhews that the Dominical Letter for the Year 1685, 
is the he hh, order of the Alphabet, that is D. 
eng Learars 3i Phe litter found 
by rey Rule, ſaxveths fr 1 Sto, Mat/7145 Nay <9 the.Years end and 
for tinding Eaſter, ormer (neXt foll owlng, in order from A to G, 


and beginning gain, pr f ) ſerveth from New-Tears- Day unto Saint 
Maithias. | 


* © © " 
. 


, b «4 
, 7 ” 3s > Z 
: 


—_ 
h— — 


For the Golden Nunker, Cycle A the Si, and 
" ndetbion... id 1 
[ at1-wy\>, 


When 1,. 9, 3, to the Year hath added been 
Divide by 19, 28, 15, | 


Example. 


To 16$5, I add I5 the Sum 1686, Large by 19, and there re 
maineth 14, 'which is the Golden dumb fr the Year 68g. 

Again, To 1685, I add 9, andthe Yap 1 $4 divide - 28, the 
Reſidue 14 is,the Cycle of the Sun, Anno 168 

Lafily, co 1685 I add 3, the Sum 1680 divided by , 15, the Re- 
mainder o, which ſhews then'that is the br Year, the comploat Pc- 
riod of the-Fndidtioh for 1685:© © -” TLISUS 


PC h_ — 
lh _— Y 


"7 TI"F _ 


The Prime or Golden Number being oven, t find 
Ys - the — 


Divide by 5 for each one left add 16 l 
3o rejet : the Prime makes Epadt then. 


Example. | 
FIN 168 s. the Golden Number 14 I divide by 3, and there is left 


2, therefare ten times 2, which is 20, added to'14, «the, Sum is 34, 
from which take 30, the Remainder i »& the Epattor the Year I a. 
J 


: = ny, 
. , : - Bw» % * 83. -% 
-þ  D 21:42 


| 


PAI 4 A 4y 


: - 
« _ © bl : | 
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By the nineteen Epafts, to. find the Day of Eaſter-Limit, 

' from the beginning of March incluffyely. 

| The EpaQts take from 47 3 but two, 
The greateſt take from 77 3 'twill do. 


Example. _ 

Anno 1685, the EpaGt being 4, ſubtract it from 47, and the rcſi- 

due 43 is Eafter- Limit, Anno 1685, that is, April 2, reckoned from 
the beginning'of, March-inclufiyely. ., 1. -.. | | 

But when the EpaGt is 28 or 29, it muſt he fubtracted from 77, 

that ſo the Limit may remain. And the next following Sunday after 


the Limit is always Eaſter-Day, _ 


| Eaſter-Limit, andi'the Dominical Letter being given * | 
© ++. * To find Eafter-Day. | 


The Letter more by 4 from Limit take 3 


. 'F = 


What's left from neareſt Sevens, ſhall Eaſter make. 


ERIE _— Or thus 3 


% 
- 


Take the number of the given Letter more by 4 from the given 
Limit, and the reſidue from themearcft greater Sum of Sevens 3 the 
lafi Remainder added to the Limit 3 the Sum, or its excels above 31, 
is Eaſter-Day, in March or April. . - w F2xCT 


Example. | Tp 
Anno 1685, the Letter 4 more by 4, is8, which taken from the 
Limit 43, the Reſidue is 35/3 this taken from the ne-reſt greater Sum 


* 


of Sevens, 42, there remainethy7, - which addedbfo the Eimi 434he Aj 
Sum is 50, the'exce(s of which above 3 tis T9 3: theretore, the 39th th 
of April, Anno 1685, js Ealtcz-Day. 7 203,08 5z3xre5i 


T7 
£7 (151 IU» 


F ol D: 


en 
the 


31 


| the 
SUM 
«che 
9th 


» 
458 1, 


Fo 
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s # 1 
. - - 43 ww - - » - g% > 
hz 041.1 7 "the "twelve Sipns: 
* 4 _ - 4 E 
jJ 30 3a. Wy 6 


"Twice 9, twice Io, four 12's, 115 
Then 10, then 9,; then 8. or 7, 
Anno 1760. © in4 {4 
WV. & To I, $).. nm, a. Ms. & Vp. ae Xs 


Mar. Apr, May. Jan, July. Aug. Sep. Oct. Nov. Dec: Jan. Feb. 
0 9- IO. + 10, 12, 12,, I: 123.511. I0c 1:9," + $. 


For the degree of the Sun's Place on any Day. 


From the Day of the Month on which the Sun's place is required, 

if you may, or elſe from the Sum of that and 3o, ſaubtraCt the day of 

\ his Entrance into the Sign of that ' Month, the Remainder ſhall be the 
degree of his Place in that or the next, preceding Sign. | 


——— 


For the Age of the Moon, or Day of ber Change. 


Janus ©, 2, 1, 2, 3, 4, 5, 65 
+8, 8, 10; 10, theſe to the Epadt fix : 

The Sum ( bate 30) to the Month-day add, 
Or take from 3oz Age or Change is had. 


Or thus3";: Add to the, Epaet in 
Jan, Feb. Mar. Apr. May. Jun. Jul. Aug, Sept. Oc. Nov. Dec. 
Ys vs Go RYE HY OH HOY OO. 


The Sum, if it be lefs than Zo, or elſe the exceſs above 30, added 
to the Day of the given Month, ( rej<Cting Zbif need be ) gives the 
Ageot the Moon that Day 3 but ſubtraedfrom30, leaves the Day of 
the Change in or from the beginning of that Month, - 

For the Day of the Full-Moon, add or ſubrrad x5,.to or from the 
Day of the Change, * OS RA EO Example, 


224 Bimdoitnl Geries, 


CE EEE. aca ec... Oy _ _ __ 


RENT ra rarcpe yt 
(4 Pvt 08 A ge dffche ſobs, wrt gs 5, May 29, the nurribes for 


the Month 3, added EPR foo i627 3 which added to 2g, 
(rejeQting 3o from the Sth ) gives 

2. For the day of the Change (or New- Moon) in May 1685, the 
EpaQ 4, with the Mtrh' 5, ike Tas fore )5. which ſubtracted 
frcm 30, the Reſidue 23 \s thedayottheNe 


-% 


is the day of the Full-Mbot = 


PF . 
drach td. do aha 4 FI OCR _ - i —__—_ er rt 
- S = 4 


- 


To find the'Day of the New- Moon, and the Entrance of the 
Sun intothe Signs, for Time paſt, or to come. © 


# «.Y ; 4 


i. M 


>1 2, x ;T, | S N 
Paſt, add z to-come, ſubtract, for Moon and Sun. 


. Or thus, 


For every 312 Years paſt, add 1 Day to the Time of the New- Mong, 
found as above 3 for 312 Years to come, ſubtract 1 Day. 


Likewiſe for 131 Years paſt, a Day is to be added to the former ac+ 


count of the Sun's Entrance 5 and for 131 Years to-come, ſubtracted. 


— 


To find the Diſtance of: the Sun fromthe Nodes of the 
Aloon perpetually im all Lunations ; Remember, 


Year x7 handred, Node,. Sign 4, Degree 
275 3z GOO, 43. A. 


r. Take the Interval between the given Time, and z700 compleat 
in Years and Days, allowing 12 Months tothe Year, and 30 Days ts 
a Month 3. and the account will ſuffice for this Work. '» 

2, Multiply the Years of the Interval by 43, and divide the Pro- 
dud by 8co, the Relidue multiply by 9 +, then take the half of this 
Product, and diftinguilh the laſt Figure from the reſt by a Point 4 

| | Ve 


, the Age of the Moon required, 


in May 1685, 
3- The difference of 23 and.15 is 8, that is, the 8th of May 168g 


| pu © 


at 
& 


MI - 1994 


LS 


- _.., Mriiotfal 'Vierivs, 155 
have you the degrees, and 10th parts of a degxee, anſwerable to the 
Years ol Interval. ' Alſo multiply the Days of the Interval by 43, and 
divide by Boo z this Quotient ſhews the degrees, and theRemainder 
afvided by 80, the 10th parts of a degree, of the'Motion for the Uays 
of the Interval. Then colleR the former and latter degrees and tenths 
into ofie Sum, and reduce it into Signs, Degrees, and Tenths. 

_ 3+ For Time afore-1700 compleat, add the Signs, Degrees, and 
Tenths thus found, to4*, 27®, 3 tenths but for time after 1700 
compleat, ſubtract them from 4*, 27*, 3 tenths, and the Sum or 'Re- 
mainder (hal be for the.place of £2, adding 2 degree for the tenths, if 
they exceed 5, c!{c rejefting them. | = 

Always in Additions omit Cycles, (to wit, 12* or 360") but in 
SubtxaGions add one Cycle, if need be, to the Number from which 
you are to ſubtract. 

Next by the Commibn Rule for 1700, without any correQtion for 
time paſt or to come, find the Signand Degree of the Sun's Place, 
and ſubtract the lali-found place of {? from it 3 the Relidue is the 
ÞDiltance of © from {? required. 


The Linuts of Eclipſes of the Sun and Hoon, m De- 
grees from N or G. 


Within 16 the Sun, and 1o the Moon, 
Suffer Eclipſe 3 above 18, 12, none. 


[WP—Y 


To find the Length of the Days and Nights in the Latt- 
tude 5.2 deg. for ever. 


To 1s, # 8s. i 6 ; 2, 6, 3 5 
I, 2, 3, 4 hours; 4 and halt agree. 


_ To the given diſtances of the Sun from the.next EquinoQial Point, 

the anſwerable hours are theſe 3 to 152, 1 "ar z to 1 Sign, z hours: 
fo 1 Sign-16®, 3 hoursz. to 2 Signs 6','4 hours and to 3 Signs, 
4 hours and a half 5 which hours added to 12, the Sum is from the 
Vernal Equinox to the Autumnal.the jufi length of the Day + but trom 
the Autumnal to the Verna};the length of the Night in thoſe waa" 


” : : 
126 .Vemozial Uerlesz 

- And for allother intermediate diſtances of © from the EquinoQial, 
Points, the Proportion is, As 15, 16,or 20" to 60? oras 20* to 30/; 
$o' axe the degrees of the exceſs of the intermediate Ailſtances, aboye 


0%.5%,.;1* 46%, or-2* 6", and not exceeding 2* 269, to the minutey _ 


of the-length of the Day or Night above 12, 13,14, 15, or 16 hours, 
Always allowing 4 Degrees or Days afore and after the Ingreſs into 
& and, for Solſtice. | ic 
_ The Length of the Day and Night taken together is 24 hours, from 
which if the one be ſubtracted, there will remain the other ' And, * » 


Night, Sun-riling, , | 
Half the Length of the ; is the time of 
Day, Sun-ſctting, 


Po" IL 


To find the Hour of the Moon's coming to South, 
- and High-Water at London. 


The Moon's Age multiply by 4 3 Divide 
By 5 tor Southing 3 Add 3 for the Tide. 


But when the Age of ) exceeds 15 days, you may reject 153 Asin 
this Example. | 

Anno 1685, May2g, the ) being 6 days old, which multiplied by 
4, makes 24, which divided by 5, the Quotient is 4, and 4 in the Re- 
mainderz which ſhews that the Moon cometh to South at 4. of the 
Clock, and 4 times 12” palt, which is 487. ( And here note for a ge- 
neral Rule, that for every Unit in the Remainder, you muſt reckon fo 
many times 124, which-mult be added to the hour found in the Quo» 
tient, as in che Example aforegoing:) to which I add 3 hours, and 
the Sum is 9 3, or g hours 244,the time of-Full-Sea at London, 

But it is hereto be noted, that by maniteit experience it is found, 
that when the Moon is in either of the Quarters, that then the Tides 
do not hold out thcir full time, but is High-Water ſooner than is 
found by the Rule 3 which may partly be occaſioned by the weaknels 
of the Tideat fuch a time, and the length of the River : For by the 
foregoing Rule you may tind, that when the Moon is 7 days old, the 
time of High-Water will be at 9 of the Clock, when, upon true Obſcr» 
vation it wil be found to be an hour ſooner 3 and theretore to know 
{the true time of High» Water, you muſt ſubtxat ſome minutes from 
the time found by the precedent Rule, according to. the Age of the 
Moon, as you may plainly ſee in the annexed Table, The 


> .; 
- 
- 
% 
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an act im { The Moon being 7 days old, its bigh 

IS -- cha betan dad ny * Tide (by the Rule) at London, at 9 of he 
[ 1 15]16 29 O01 © | Clocks then in this Table look for the 

= | 21137171281.,.4 01.5 | Figure7, whichis in the firſt Column,and 
| 3112148|27 S| OHIO | right againſt it in the two laſt Columns, 
| 4111119126! =| ©[20 | , under the Title of Hour and Minute, you 
"on 5310120 25] of Sauk will find one Hour, which muſt be ſub- 
| 61 91211241 - | .9;45 | tracted from the Hour found by the Rule, 
7*. $122 ;| 1,00 }- and the Remaindcr is 8, the true Time of 


High- Water. 


——_—_—_ 


A Table ſhewing the Time of the Aloon's coming to 
South, any Day of her Age. 


x 7 TATTYG = The Uſe of the Table to find the Time of 

et [$275 |. the Moon's coming to South. The firſt and ſe- 
1 — £ond Column ſhew the Days of the Moon's 

LL 2|12 2] Ages inthe third and fourth, the Hour and 
y i 16] © 48| Minute of the Moon's coming to South, 
= @ 442942; 286 þo” v7 1+ 111, Example. 
f +3. 18] 2 | 24 The Moon. being 19 days old, I would know. 
» "4" 19]\ 3  12| at what time the Moon, will be South. I find” 
0 '5.' 20] 4 .00| 10 under the Title of the Moon's Age, in the 2 
- | 6 21| 4 4$] firſtColumn, and right againſt it, in the third 
d 7 22] 5 36 and fourth Columns, you have 8 hours oof; 

|| 8 23] 6 24| whichſheweth that the Moon being 10 days 

L 9 24] 7 12| old, cometh to South at 8of the Clock, and no 
D 10 25| 8 oo{ minutes 3 unto which it you add the time of 
is 13--26|.8 45 flowing at Full and Change, the.Sum will be 
{ 12 27] 9 36| the time of Full-Sea at the fame" Place, © As 
ne I; 28[10 241i hereat London, the time of flowing at Full ard 
be 14 29|11 12 Changeis-at 3 of the Clock, which you are to 
I» Is 30[12 00j add to the Moon's Southing, and the Sum is 
W FT — 11, which is the Time of High-Watcr, when 
m HILLS the Moon is 10 days old. 
if T9 
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To- find the Flour of the Night by the Shadow of the. 
| Moon \upon. 4 Sun-Dial. by 


123 


Firſt,find her coming to South, asbefare'; then ſee how many houys 
and minutes the ſhadow wants of the hou of 12/3 / whick-noutrs and 


minutes take from the hour and minute of tbe Moon's coming to © 


South, and the Remainder is the hour of the Night 3 but'if the ſhe 
dow be paſt the hourof 12, then you muſt add fo many hours and 
minutes as the ſhadow is paſt 12, to the- hour and minute of the 
Moon's coming to. South, and that will be the hour of the Night. 


Example. 


Oa the 29th of December, x 685, I find the Moon to be 13 days o'd, 
and therefore ſhe comes to South at 100f the Clock and 24 min. paſt, 
and ſuppoſe the ſame Night you look upon a Sun-Dial, and ſhould 
find the ſhadow to be half an hour paſt 10, which wants 1 hour and a 
half of the 12-a-Clock-Line, which x hour and a half, being taken 
from 10hours 24 minutes, the time of the Moon's Southing, the Re- 
mainder will be $ of the Clock, and 54 minutes, which is the time of 
Night dcfired, | 

Again, ſuppoſe the ſame Night the ſhadow of the Moon on the 
Dial had fallen on the hotr of 1, that*is -one hour paſt the Line of 
12, and therefore an hour muft be added to the Moon's coming/to 
South, and that is the hour of the Night, which is 11 of the Clock, 
and 24 minutes, ; 


CHAP, VIII. 
OF THE 
MARINERS COMPASS: 


Of the Variation of the (Compaſs, and the probable 
__ Caules thereof. Some Obfervations to find the 


; Pariation., The Deſcription and Uſe of the 
: Axzimuth-(ompaſs. Of the Univerſal Ring-Dial. Of 
- "the Variation-Compaſs. 

if — 

- SEC HI. L 

k Of the Original Diſcovery and Invention of the Mari- 


ner's Compals, and the Excellency thereof. 


HIS marvellous and moſt uſeful Infirument,called the Mari- 
ners Compaſs, is juſtly ranked amongſt the greateſt Wonders 
that this World affords, and deſerves well to be underſtood 
by all that are Students and Practitioners in the Art of 

Navigation: for without the help thereof, it were impoſlible to trace 
out the unbeaten Paths of the Ocean, for the procuring Trade and 
Traffick beyond the Seas, to remote parts of the World 3 and by the 
— | means thereof the glorious Goſpel hath been tranſmitted into the moſt 

P, | dark Corners of the Earth. 
F As tothe original Inventor hereof, Modern Hillorians do ſomewhat 
vary 3 ſome attribute the Invention thereof to one Fobn Gois (ox F mn 
$ oia, 
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Goia, as others ſiile him ) of Amalphi in Campania, in the Kingdom of 
Naples, who only accommodated the ſwperficies thereof with $ Points, 
that is, four Cardinal, and four Collateral 3 and fo left the Improve» 
ment of this Invention to be attempted by Poficrity. But Polydore 
Virgil, an Italian, who ſearched moſt diligently for ſuch Inventions, 


could never hear of this Opinion, as he cont: fleth in the latter end of 


his third Book, de Inventoribus Rerum. But ſome do ſeem to aſſert, 
that the finding thereof is more Mcdern, 2nd hardly to be proved 
that it hath been in uſe in theſe parts of the W«rld full 3co Years. 
Others do entitle the Invention thereof to the P. or le of China, 
Dr. Gilbert, in his Book de Meagnete, afſexts, That Paulus Venetus 
tranſported it firſt into Ttaly, in the Yer 1260, having learned it from 
the Chineſes, And Ludi Vertomanus athrms, That when he was in 
the Eaft-Indics, about the Year 1500, he ſaw a Pilot of a Ship dire 
bis Courſe by a Compaſs, taſhioned and framed as thoſe which now 
are commonly uſed. 
, And Mr. Barlow, in his Book entitled, The Navigator's Supply, 
Anno 3597, relateth a Story of two Eaft-Indians, that he had perſonal 
conference with, ( one of them was of Mamilia in the Iſle of Lazon, 
the other of Miaco of Fapan ) who declared, that inſtead of our Com» 
paſs, they uſe a Magnctical Needle of fix Inches and longer, upon a 
Pin in a Diſh of white China-Earth, filled with Water, in the bottom 
whereof rhey have two croſs Lines, for the four principal Winds, the 
reſt of the Diviſions being left to the Skill of their Pilots. Alſo he 
there relates, that the Portwgals, in their firſt Diſcoveries of the Eft 
Tadier, got a Pilot of Melinde, that brought them from thenee in 
thirty three days, within the fight of Calecut; and' even. then they 
had the Uſe of the Compaſs, the Chard, and the ſounding-Line. 
Philander, in his Annotations upon Vitruvius, ſheweth, That ſome 
Men deem?d it not a new,but an old Invention, and took it to be a 
Nautical Infirument, which is called by Plautus, in Trinummo & Mer- 
catore, by the Name of Verſoria. But this, Adrian Turnebus in ng caſe 
will allow, afhrming it rather to be a Kind of Tackle wherewith they 
turned their Sail, which is ſuppoſed to be the Bow-Linetthat is now 
commonly uſed in theſe Days. But let the Invention be attribnted 
to whom it will, *tis manifeltly known to have received its abſolute 
perfeRion in theſe parts of the World 3 but more particularly, the come 
pleating of this Invention is due to the People of Antwerp and Bruges, 
and alſo to our own Nation, by annexing to the Compaſs twenty four 
ſubordinateWinds or Points,and alſo on the Limbthereof 306 degrey 
whic 
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* which are numbred from North and South, towards the Eaſt and Weſt, 
with 10,20, 30, &c, $0 that it appearcth, that every Point contai- 
neth 11” 15/7, Upon the North Point thereof there is a Flower-deluce, 
to diſtinguiſh it from the reſt of the Points. 

Before the Invention of this rare Inftrument, Men were dire&ed in 
their Voyages by certain Stars they took notice of, eſpecially the Plei- 
ades, or ſeven Stars, by Charles's Wain, and the two Stars in the Tail 
of the Little Bear, which were therefore called Load-Stars. Alſo Tra- 
vellers in the Deſerts of Arabia, and thoſe of Fartaris, were guided 
by ſome fixed Stars in the Night-time, to ſteer their Courſes in thoſe 
pathleſs,difordered,and unhoſphicable Ways.So Seamen were dire&ed 
by the like heavenly Guides, in the untracable Wilderneſs of Waters, 
and unbeaten Paths of the Ocean, before this excellent Artifice was 
diſcovered, But it the Sky happened to be ſullied. with Miſts, and 
the Stars to be muffled with Clouds, there the moſt experienced Ma- 
riner was at a loſs, and was conſirained to come to an Anchor, or to 
lic by, to wait the appearance of his Celeſtial DireFors, And if you 
conſult Pliny, he will tell you alſo of the Inhabitants of Taprobana, 
now called Sumatra, becauſe they could not behold the Pole-Star to 
fail by, carried certain Birds to-Sea, which they did often let fly : 
and as thoſe Birds by natural Inſti applicd their Flight always to 
Land, fo the Mariners dire&ed their Courſe after them. 

To theſe and the 1; ke Difficulties were Men expoſed before the In- 
vention of this marvcllous Inftrum:nt 3. but by this unparallePd Gem, 
Polterity is ſecured with a noble Remedy againſt this grand Inconve- 
niencez and a Method, diſcoyercd,as by an immediate Meſſengerifrom 
Heaven, to (tcer an Tafallible Courſe in-the molt gloomy Nights, and 
tumultuous Seas, and by the Providence of the Almighty be fafcly 
conducted to the deſired Port. 

Yet this worthy Inſtrument is not fo abſolutely perfe& by that ac- 
quired Virtue it reccives from the Load-ftone, but that it require: {me 
Improvements, becauſe it doth not conform it ſelf to the true Meri. 
dian in all Places, but variesand diſtorts it ſelf, in ſome Places more, 
in ſome leſs, from the dire Poſition of the truce North and South, 
which maltiplies the Seaman's DifiraQtions, and enwraps him often- 
times in difficult and dangerous Errors. A Diſcourſe of the Variation, 
and of the probable ConjeQures of the natural Cauſe thereof, is fully 
handled in that which follows. 1 thought-it neceſſary (for Meihod- 
lake) to ſubjoin the Figure of the Mariner's Compaſs. 


S 2 Th, 
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. The Fighre of the Mariner's 
= 2GQOMPASS. 


SECT. Fh 


A Diſconrſe of the Variation of the Compaſls, and 
of the Natural Cauſe thereof , with Obſervations 
of the Variation. 


He Variation of the Compaſe, is an Angle intercepted between the 
Magnetical and true Meridian, the Horizon determining its 
Quantity and Quality. Theſe Meridians ſometimes are co-incident in 


{uch places where there is no Variation; ſometimes again they are 
; different 
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different 3 and then the Hemiſphere wherein the Northern extremi 
of the Needle lies,denominates its quality : for if it be to the Eaftward 
then it is called Eaſterly Variation if to the Weſtward, then Weſterly. 
- And for the Reaſons of the Natural Cauſe of the Variation, I hope 
firſt of all it will be granted (by the Judicious), That the great Globe 
of the Earth whereon we move, is a Magnetical Body : and daily Ex- 
perience doth manifeſtly prove, it you take but notice of the univerſal 
Conformity of the Compaſs in ntar'one and the fame Poſition to the 


North and South Poles of the World, waich is thereunto comman- 


ded by the Magnetical and diſponent Faculty of the great Magnet 
the Earth, by whoſe magnetick vigor, paſſing from her Meridional 

parts to the Poles, ſhe is h-1d and ſuſtained in that poſture, and not * 
to be removed by any force from her natural Polition 3 yet it fach a 
thing were poſſible, certainly ſhe would return again'unto her former 
Seat and Place, as all Magnetical Bodies and Needles do, that receive 
Virtue and Strength from the Load-ftone: For a Magnetical Body is 
ſtiled, (not only that which hath a power attraQive, but) that which 
being (cituated in a convenient Medium, by an intrinfick natural pro- 
penſity, diſpoſeth it ſelf to one invariable and fixed Reſidence 3 fo that 
ifa Magnetical Body, Ncedte, or Compals be violently removed, yet 
would it not abandon its primitive Points, or fwerve from its Mcri- 
dional Polarity, but return to its natural ſcituation. And ſach a Mag- 
netical Victue is diffuſed through the whole Body of the Earth, where- 
by it conſtantly addrefſeth it {elf tothe Poles, being fo conſtituted in 
its whole Frame, Order, and Aſpect, un:o theſe Points, that the attra- 
Qive Vigor thereof is not confined or lock'd up within its inward Cells 
and Receſſes,or circum{cribed within the circumference of its own fur- 
fice, but diffplay'd at intermediate diſtances, notwithſtanding the in- 
terpoſition of the Water, Air,and other interjacent Bodies whatſoever, 
tho never ſo ſolid, through all which it doth excite and tranfplant its 
magnetical virtue into all Bodies fitly qualified, within and without itz 
and cffeQing this in an abftruſe and indiſcernible way, the which we 


may ſee viſibly performed by the Load-ttone : For theſe Effluviams pe- 


netrate all Bodies,and attack all Objects capable of their vigorous and 
aQive excitation 3 as is apparently manifeſt in all Magnetical Needles 
and Compaſſes, having received firength from the Load-ſtone : (bur 
more eſpecially in the Inclinatory Needle ) that the dirc&tion and 
ſcituation they do then aſſume; is not abſolutely from its own natural 
propenſity to that potition, originally reſulting from themſelves .but 


ts derivativz,and contracted from the powertul command of the mag- 
| netick 
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necick :Efiux of the Earth,, which. by their mutual entwining, and, 
complication, carry away.the Needle as their Captive, and/place it'acs 
cording\t hermatural Poſition. ; But ſeveral learned Men, and great 


Philoſ6phets, are/at @ great Conteſt about this matter 3.' for Grands- 


micus, a learned Frenchman, in his Magnetical Tractate, De Immobili- 
tate Terre, doth affirm, That the Virtue of the Magnet, and all Mag- 
n« tical Bodies) is purely-immaterial, and a bare ſimple quality, and 
that it proceeds intrinſecally-from the proper form of the Load-ttone, 
as. he bath delivercd in the third Chapter of the ſaid: Book, pag. 4$, 
The which Afertion is much queſtioned by that learned and experi« 
mental Philoſopher, Dr. Power, in his Book of Experimental Philoſophy, 
from þag. 157, to 161, where he doth afhrm, That the Magnetical 


Efftrvinms do not proceed iotrinſecally from the Stone, but are certain. 


extrinſecal Particles, which approaching to the Stone, and finding 
congruous Pores and Inlets therein, are channelld through it: And 
having acquired a Motion thereby, do continue their Current (o far, 
till being repulſed þy the ambient Air, they recoilagain, and return 
in a Vertical Motion, and ſo continue their Revolution for ever 
through the Body of the Magnet 3 which he doth there endeavour tg 
prove by ſeveral Arguments, 


And far the further Demonſtration of this probable Truth, ( that the Cauſe 
of the Variation us clearly from the Magnatiſm of the Earth) I ſhall pre» 
ſent a notable Experiment that may be performed by the Magnet, 


Take a vigorous Magnet, and let it be converted into a ſpherical 
Body, and having found, its-Poles, delineate the ſame with Meridians, 
the EquinoGtial, and Parallels z then take a ſmall Magnetical Needle 
on a Pin, and it you apply this Needle to the EquinoGtial of the (aid 
Stone, the Needle will lie parallel 'to, the Axis thereof 3 and if you 
move it towards either Pole, the Needle will immediatly encline tos 
wards the ſaid Pole, according as.you move it, until you come to the 
Pole, then will one part of the'Needle point diretly to the very Pole 
of the Stone. 

But if this ſpherical Magnet ſhall have a part of it excavated, as 
admit about the 45th Parallel, then if you move the Needle about 
the Stone. as before, fo ſoon as it ſhall draw near to the Limb of this 
Excavation, "twill in its courſe of moving ſuddenly alter, and encline 
to one of the ſolid Sides, not at/all reſpecting the aforeſaid Poles: 
And this DefleGion is called, the Variation of the Needle 3 and the 

greater 
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greater will this Variation be, the nearer it approacheth to the Poles: 
for whereas before:the Excavation, cich Side being, alike. porent, the 
Needle enclined according to its natural poſition 3 but meeting, with + 

this Accident in Nature (-that is: to ſay) the Excavation, it'will 
convert it ſelf to the more lvlid Side, rejeRtiog the imperfe@ and de- 
fetive 3 and ſo much the more powerfully,” by-how much the de- 
feQive part hath loſt of its magnetical and vigorous Suliſtance. 

Andasit is with this little, fo likewiſe with the; greater Magnet, 
the Earth, whoſe ſolid magnetical parts are' great, Continents 3; the 
defective and excavated, the deep and vali Chanel of the Sea ;,and 
therefore the Cauſe of Variation may be the Tn<quality of the Earth, 
variouſly diſpoſed, and differently mixed with the Sea 3 and all the 
different Emiffion of its firength and magnetical vigour, from the 
more eminent and gtbbous, and fromi the\morehollow/and exeayated 
Parts thereof : for the Needle natura]ly,endeavours to:conform unto 
the Meridian, but being detrated, is driven and diſtorted that 
way, where the greater and more powerful Parts of the Earth are 
ſcituated, | : 

To this may be added, That the Variation proceedeth not-only 
from ſome eminent terreſtrial Knobs or Excreſcencies,. which appear 
like fo many Wens upon the face of the Earth, asalſo from many 
magnetical Veins of the Earth, collaterally reſpeRing th= Needle 3. 
but likewiſe from the different accumulation of the- Earth,” diſpoſed 
unto the Poles, lying under the Sea and Waters, which affe& the | 
Needle with a greater or leſſer Yarzation, accarding to the yigor, or | 
impotency of the ſubterraneows Lines,or the entire or broken Body, of 
the magnetical Fabrick under it 3 as itis obſervable frqm ſeveral Load- 
fiones, placed at' the bottom of any Water: for a Need upon the 
furfaee, will variouſly conform it felt according to the vigor or imbe- 
cility of the Load-ſtones under it, 

The Globe of 'the. Earth is known to be very uneven, and unc- 
qually mixed with many Materials, differing trom a magnetical qua- 
lity, having great and ftony Mountains, large Vallies, deep Seas, 
long and high Continents and Promogtori:s, with mighty (cattered 
Rocks of Load-fiones, of Iron Mines, and other Magnetical 


Matters. 
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'| And whereas it is manifellly apparent that there's a certain 
Mutation or alteration of the Variation ; I ſhall forbear 
to mention any thing of che probable Conjettures of the 
natural Cauſe thereof, but leave it to the diſcuſſion of 
time,and ſhall here preſent you with moſt of the publick 

Obſervations that have been made of the Variation of 
the Compaſs near the City of Loxdow, for almoſt an hun- 


dred years laſt paſt. 


| My. Burroughs his Obſervation of the Variation, 2x at 
Lime-Houſe, Oober the 16th, 1580. 


Betore-Noon. ; +» After-Noon. 
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| Suns at. Mag. Azim. vuns Alt. Mag, Azims| Variation. 
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Gr. min.| Gr. min. | Gr. min.| Gr, min. |Gr.min.ſec 


17 OO 52 35 I7 09 30 OO [11 17 30. Mean 
18 oof 50 o8 | 18 oof 27 45 |11 11 30 [ya 
19 Oo 47 19 o0|'24 30 [1x 30 09 on 171 
29 45 20 Co| 22 15 [Ix 22 30 17) 301 
21 42 21 oo| 19 30 1 22 30 |&gm the 
22 38 22 ©O| 15 3O [it 15 00 [aun 
23 34 23 OO 123 OO 1117 20 ©00 Faſt- 
24 29 24 o0| 07 ©o bh I7 30 | ward. 
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Mr.Crunter's Obſervations, made at Ein-houls? 
Jane 13, Anno 1522. Afternoon. 


—_——_——— 


Mag. Azim. Sun's Azim. | Variation. | 


Sun's Alt. 
- . Gr; min. Gr. min. | Gre min- Or. min. 
Iv OO $2 O2 75 - ©O6 i O 


| 

18 O5 | 80 FO 74 4% 06 Os Variation, 
| 
| 


by: :94; 1 000-124-001. 0g-24- EOS 
I7 OO 79 If 73 20 O5 :55 {4 
16” 18 78 12 #Y- 30 O5 40 | 2 de: 


16 oo | 77 59. | 72 10 O5 . 40 | 


zo 16. | 92. .03 64 49 | 06 13 | 
O98 F2 2 | 64 25 1 O05 47 | 


PP ———_— 
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So that it is here obſerved, that in the Interval of the Obſervations 
made by Mr. Buroughs and Mr. Gunter, in'42 years, the evident Di- 
minution hath been 5 degre:s. 


—_—— — 


Mr. Gillibra::d's Obſervations, made at Deptford, 
Anno 1634. June 12; betore' Noon, 


”—O—r—_ —c_ CT Ez - cn 


Ale, Sol. | 4-m. | Azim. | Variati- | 
Vera. Mag, | Sol. on. 


Gr. mine Gr. mimn-! Gr. min.] Gr- Tun? 


| —— —— 


44 45 | 106 OO | IIO O6 | 04 Os6 
46 ZO | log OO | 113 IO | 04 10 
48 Zr | 113 00 | 117 or | 04 OI 
5o 54 | 118 00 | 122 03 | 04 03 
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I [138 Obſervations of th? Uariatfohn, 
In the Atrernoon the fame day. 


| Alt. Sol,  A7im.  Azun. | V.Ti4Qon, 
Vera, '' Mag. Sol, 


(3r. min. - Gr. N1 | Gr m1". CT - min! 


 — — — - 


—_—_ 


——— 


44 -37 114 CO IO09 53 O04 ©7 | 
42 48 i- 1098 cO | 103 50 | 04 10, 
23 465 105 co] 100 48] 04 127 
36 43 | 10: co | 97 $6 04 O44. 
34 32 | ©g9g Oo | '095 O00 | O04 Oo 
32 19 | o96 oo | opt 55 | 04. og 


= ———, CES CU 


| The mean of which Obſervation is 04" 047 
Eafttward, | 


| Obſervatio! s made by Mr. Gillibrand ac Pauls Cray 
in Kent, July 4. 1534. Afternoon. 


Vera Alt. | Azim. ,} Azim. |! Variation. | 
Sol. Mag. $9, | 


—_ — __ 


——— ,_ 


| Gr. min. | Gr. min | Gr. min. Gr. min, 


mm 


2% 2 2. 4d i $i; 27 Bo eh 
40 / 01 | 110 ,00 | 106 c5 j 03 55 
| 39 41.4 109 39] 105 34, 03, 56 
42 108 OO 104 o5 | 03 <x 
$5994. 403-- 304 8833-1. 03. $9 
34+ 49 102 3Z3O 98 22 | 03 5B 
33. 41 | 101: ©0 | 99 00) og oo 
32 ©7 100. -: QO 96 02: | 03 58 
32 C9 | 99 D0,| 94 55, 04 ©2 
a3; 13 98 OO 94 . OO | O04 _©O 
30 39 97 OO 93 | OT 03 "9 
as.--.20..4 18% 30. | 01 321 | 03:49 
27 CF 93 2. | 89 28 04 ©2 
The mea Variariom is-ahone 4 Faftward, 7 


\9 
F 


So that here alſo may be noted, thar the ſenfible diminu tion of the Variation in 
1 54 years (from the time of Mr, Burroughs Obſervations) is more than 7 degrees. 


_—_—— 
—_— 


@bſlervations of the Uartfation. I 39 


Obſervations. mage by 7ohn Seller, at the Hermitage rear 
London, with a Quadrant of '6 foot Radius, for the Al:i- 
rude: and an In{trument of two foot Radius for the 42; 
muth, taken in the year, 1666. Lat. 51 deg. -32 min. 


nt 


_—— _ 


: Fune the 4th 1666, i4 the Forexoon 


Sans Alt. , Su 1s Aim. | Map- Azim.14 V rior. 
2 S/ / | O / Ws 

26 02 84 36 85 00 OO 24 | 
| 27 39 86 26 87 oo | 09 34 
Tune the 13th 1666, in the Afternoon. 
ll OS 24 62 21 62 OO | ©O 31 
oO8 9 6x FI 61 30 |. oo 21 
O7 38g 61 29 60 45 . © 44 
| o7 7 | 60 47 | 69 00 | 00: 47 


Fane the 14th 1666, in the Forenvos. 


29 30 $8 4o 89 30 | ofs) 50 
zi 20 | gl 03 gl 30 od 27 


The mean of theſe Obſervations is 34 minutes Welterly. 


May the 2$th 1670, in the Afternoon, taken by the Wor- | 
ſhiptul, Sr. Nicholas Millzr, at his houſe at Batterſey. 


| 24 30 83 34 8x 40 1 54 |} 
20-130 | 78 44 | 76 35 d. 08:4 
t7 03 74 32 72 18 2 14 1} | 
4 85 142% | 72 54 | 70 40 | 2 14 
13 36: |: 750 18 638 10 2 O$ | 
FI. M4 67 14 69.10.46. 4 $574 
10 115 |. 75 . 58 631.45; 1:3 :.19-| 


Q——————_—_ __—_——S 


The mean Variation is 2* os Welterly. 
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'Secr. lll. 


Lhe Deſcription and Ute of the 
Az3iniuth: Compatls, 


His Compaſs doth derive its Name from i's Uſe, being principal- 

ly to find the Magnetical Azimnth of the Sun, and js in ſeveral 

reſpects like unto another Compaſs, Only with ſuch acceſſary things 
added, as are moli convenient for that purpoſe. 

Iron the round Box wherein are the Fly and Need'e, is faſtned a 

broad Circle of Braſs, the one half of the Limb thereot is divided into 

go deprees, nun:bred from the middle of the faid divilions both 


ways, with 10, 20, 30, &c. unto 45 degrees 3 which degrees are al- 


ſo ſubdivided into Micutes by Diagonal Lines, and by certain Excen= 


trick Circles inter{cing one another but theſe degrees are drawn |. 
from the oppolite part of the Limb whereon the Index moyeth, and 
cutteth thoſe degrees in time of Obſervation 3 and on this Index is 


erected a Sight, which for conveniency is to fall down with a hinge, 
and to ſetup upon occafion 3 and trom the top of this Sight, down 


to the middle of the Index, is faltned a Thread or Lute-firing, to ſhew 
the ſhadow of the Sun upon a Line that is on the middle of the ſaid ' 


Index. 


And by this means of placing the Index upon-the Circumference, 


' the degrees come to be as large again as they would be, if it moved 
- upon the Center 3 the truth hereot is evidently demontirated in the 
; third Book of Exclid, Prop. 20. 


This broad Circle is crofſed at Right-Angles with two Strings3 
' 2nd commonly trom the terminativns of theſe Strings, are drawn _* 
tour {mall black Lines on the inſide of the Box, for reQifying the. 
In{irument in time of Oblervation, by the four Lines that are alfo 


drawn at Riyht-Angles, on the Superhcies of che Fly. 


This Compaſs being thus fitted, is hung in ſtrong Braſs Rings, and. | 
thoſe alſofaftned into a ſquare Wainſcor Box, fit tor that purpole 3 


which you may more plainly perceive in this following Figure, 


F. 
The 


—_—: 
CO — 4 —— 7 —_ 


OC <4 
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| of the Azunuth Comz Pas... 
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The Uſe of the Azimuth-Compaſs in time of Obſervation. 


_ Firſt, You muſt xeRify the braſs Limb on the edge of the Box (by 
the Needle and Fly wi hin the Box) according as the nature of the 
ſervation dothreqaire : For if the Obſervation be in the Farencon, 
4 then yoa muſt put the Center of the Index upon the Weſt point of 
the Card or Fly within the Box 3 and fo, that the four Lines on the 
| edge of the Card, and the four Lines by the infide of the Box, do 
; aways CONCcur. 
| The Infirument being thus reQified,turnthe Index towards the Sun, 
( until the ſhadow of the Hypotenuſal Thread fall diteRly into the veryflit 
e of the' Sight that/is on'the Index, and alſo upon a lirait Line that b in 
the 


%; 
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142. The Deicription'of. the} Azimmth-Compiaſsc _ 
the miodlc of the Index then'at the ſame time will the inner edge 
of the Index cut the degree and , minutes 'of the Sun's Magne:ical 
Azimuth, from the North' or South part of the $104 erog being ju- 
dicioully wal dered. | 


As for Example, _ 


Suppoſe the Inftrament be reQihed; as before is thewed, for in 
Obſcrvarion in.the Fore:"'ovn, and that the Index ſhould cur 'ten de- 
grees upon theLimb to the NorthwarTof Tthe&Ea!t, then is the Azi- 
muth of the Sun So 4cgrees. from the North part of the Meridian, or 
elſe 1co degrees trom the South part thereof. $o likewiſe it the In- 
dex\ad cut.10 degrees tothe Southwards of the Eai!, then would the 
Azimuth 'be $© degrees from the South, and 100 from che North 
part of the' Meridian. 

And here alſo obſerve, That the'Con: paſs Aanding i in this poltticns 
and if the Azimuth of the Sun be lefs than 45 deg. from the South 
part.of the Meridian, -#d you turn the Index roward the Su. it will 
then cut off :he diviſions on The Limb, and there can be no uſe made 
thereot ag it now ; Hands, - i” 

"= Therefure you-mult turn the lnfiramene juſt one as or quat- 
ter of the Comdats, viz. place the Centcr of theAndex on the Nurth 
or South Point of the Chard, according; i tote Sun's poſition trom 
you, and then tie edge thereof will cut the de. rec of the Sun's Azie 
muth, from the Nort+ or South partof the Inftrument, as betore.. 
That which i is aid as to the uſe of the Az much-Compals, wheu the 
Sun is-on the Ealt tide 3 the like is to be underitood with the fame 
reaſon when. he. is on the Weſt fide of the Meridian. , 

And alfo 1 note, That che Obſ; rvatibns of” the Sun's Azimuth are 
belt, whcn the Sun is not ncar the Meridian. becauſe the Motion of os 
the Eun, ME RRREEE ts tore oo apr doger | le 


dis Boa 


[—} mc wc 


't take an uitiads b; the Azigiuth: agen 


If the Arplitude be taken in the Morning,/at ethe rikag of the $uos Dec 
chen you mult turn the Center of the Index right qves-the.Welk Ik 
point of the Fly, and xeQiity:the Infrevent by the-Lines within * Abi, 
Box, to the Lincs'omhe (Flykus 6 yn 

Then looking throughtht Sight, turn the Index towards he Si $4 | 


ul 
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Deſcription of the Azimuth-Compaſs. 143 
untill you cut the Body of the Stn with the Thread 3 at the ſame time 

| will the edge of the Index: ſhew the (degree of the Sun's Magnetical 
Amplitude, upon the Limb of the Infirument, from the Eati, either 
Northcrly or 5outherly. 
But if you take th: Amplitude in the Afternoon. at the ſerting of 
the Sun, then you mutt turu the Index over the Eafipoint ot the 
Fly, and proceed as bctore. ' 

Havi'g found the Magnetical Azimnth or Amplitude by the Com- 
pals, find the Sun's Azimuth by Problem 12, Chap. 7. and the 5un's 
Amplicude by Problem 8. Chap. 7. 

Then'tmd the difference ber ween the Sun's Azimuth or Amplitude, 
and the Magnetical Azimuth or Amplitude, by ſubtracting the one 
from the other 5 this Difference is the Variation of the Compals. And 
to know whether the Vaiiation be Eatierly or Welicrly, obſerve thete 
tollowing Rules. 


Rules fo2 ca"ing the Uarjation. 
I. By the -Obſervation of the Azimuth. | 


Ft: 307 iatrfbife y 
In the Forenoon, 

1. If the Angle of the Sun's Azimuth ( by Cakciilation) from the 
North part of (he M-ri- jan, be greater than the Magnetical Azimuth 
(by Obſcrvation ) ch n is the Variation Ealterly. 

2. It che Angle ot the Sun's Azimuth, from the North part of the 
Mcridin, be Icls than the Mag:etical, chen is the Variation Welterly. 

In the Afternoon. 

3. If the Sun's Azimuih trom the Noth part of the Meridian be 
greater than the Magnetical, then is the Variation Wetterly. 

4. F thc Sun's Azic uth from the,Narth part of the Mcrid;an be 
les than the Magnetical, then is the Variation Eatterly. | 


Example I. 


Suppoſe on the fourth of Jrne, 1669, in the Forengon, ( the Sun's 
Declination being 23*22/ Nurth tn the North Laticude 'of 51 32) 
I ſer the Sun with my | Azimuth-Compaſs, and hnd his Magnctical 
Azimuth ro be 86 04/ from the. North, being 25* 58/ above the Ho- 


- T:2045 at t!:e ſame {ime the Sun's true Azimuth, by Calculation, is 


84 ;0/ from the North part of the Meridian. | 
The 


1.44 "Rules fo2 caſting the Tlarfation, - 
_ *Fhe difirerice of: theſe Azimuths (which is the Variation) is 01? 344; 
1 demand which way the Compals, varies. 


Anſw.. Weltcrly 5 b. caule, that. Obſervation being, FM in che 


Forenoon, and I tind the Sun's tiue Azimuth from ite North part 


cf the Meridjan )-to be leſs than the Magnetical, according to to the 


{ccond Rule ator. going. 
Example 2. 


Admit tt at in the roger it at the ſame time that Thnd tie Sun's 
true Azimuth to be 102" ccf, I hind his Magnetical to be 96" of 
from the North.” 

+ The. diffeicnde i 06? co/, I demand, which way the Compal 
varies. : 

Anſw. W clterly z becauſe the Obſervation being made in the Af- 
__ I ind the Sun's Azimuth from the North to be greater than 

he Mag netical, according to third Rule. 

Note. Theſe four Rules tor cafting the Variation; by Obſervation 
of the Sun's Azimuth, are as w: ll, pratifable in South as in North 
Latitude, the Sun's Declination being either Northetly'or Southerly, 


II. By the Obſervation of the Amplitude. 
At Sun Riſing, 
1. If. the Sun's Amplitude be nearer 'to_ the North part of the 
Meridian than the Magnetical, then is the Variition Weſterly. 


2, It ine Sun's Amplitude be farther trom the North part of the 
Meridian than the Magnetica], then is the Variation Eatcrly. 


At S un-Setting. 


. If the Sun's Amplitude be nearer to the North part of the Me- 


ridian than the Magnetical, then1s the Variation Eaſterly. 
4. If the Sun's Amplitude be farther from the North part of. he 
Meridian than the Magnetical, then is the Variation Welterly. 


t xample. 


Admit that by the Azimuth- -Compals, at Sun-ſctting,I find the Mage 


netical 


nf =», <2» red wo oa 
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Rules fo2 Rediſping the Cover. 145 | 


netical Amplitude to be 19 deg; . 02 mins 2nd the Sun's true Ampli- 
tude to be 24 deg 09.min, from the Well OeATE thy «gag which 
way the Comps varies ? TE at RE ya 

Anſre. Eaſtcrly 3 becauſe by an Qbſervatipn qt-Syug, (citing, the 
Sun's Amplitude is nearer ty the North thap'thg Magngugal, accur- 
ding to the third Ru'e. | | | 


Having by the former Rules found the Suqntity ang Quality of the 
Pariztion, it yet remains there be ſame Directions for redifying the Corſe 


The Manner that I ſhall here ſet down, is performed by a Coin. 
paſs-Chard; (having degrees on the Limb) and a Pajr of C: mpaſſes, 


- which tho it be mechauj.al, yet it's tacile and demonjtrat-ve, and in 


my Opinion exact enough tor Nautical Uſcsz howeyer, any ore 
may uſe ihe Pen it he pleaſe, | 
But before we deliver thc Rule for Operation, it will ngt he amiſe, 
for plainneſs fake, to give theſe Caytjons. | 
1, That when a Man dircQly beholds the North paxt of che Ho- 
rizon, the Eaſt is on the right nand, and the Weſt ON. the left; agd 
therefore when the North point of the Compals (and afar : f 
e Ealt. 


the other Polats )- yary from the truc North or Meridian to 


ward, then the Variation-is reckoned to the right hand 3 and for the 

fame reaſon, it che Variation be Weſterly, it's accounted to the left. 
2, Thatin the Uſeof the Compals-Chard,you mult always gbſcrve, 

that you place the Courſe, or Point on wich you licex, rightf:gm you. 


The Rule. 


Take the quantity of the Variation in degrees, from the Limb of the 
Chard, between the Compaſſes, ( the Chard lying before you, as is di- 
reed ) placing one foot in the Rumb or Courſe ; if the Variation be 
Eatterly, turn the other foot towards the right hand but if Weſterly, 
to the left: the number of degrees in which the point of the Compaſs 
ftays, ſhews the true Courſe from the North or South,cither Eaſterly or 
Weſterly, the Quantity and Quality of the Variation being allowed. 


As for Example. 
1, Let the Magnetical Rumb, or Point of the Compaſs, be North- 


Eaſt, and the Variation 10 degrees Eaſterlyz I demand the true _ 
u T 


146 Rules fo2 Rectifying the Courſe. 

The Card lying as is direed, take the extent of 10 degrees be- 
tween the Compaſſes, and place it from the North-Eaſt towards the 
right hand, becauſe the Variation is Eaſterly, that ſhews the true 
Courſe to the North-Eatt 55 degrees, or N. E. by Þ. alittle Eaſterly, 

2, Let the Courſe by the Compaſs be Welt and by South, (. e. ) 
S. W. 78 deg. 45 min. and the Variation 10 deg, Eaſterly, as before, 
I demand the true Rumb. 

Take the extent of 10 degrees between your Compaſſes, and place 
it from W. by S. towards the right hand, it ſhews the true Rumb to 
. be S. W. $$ deg. 45 min. or almoſt W eſt. 

3. Let the Magnetical Rumb be Wett, and the Variation 10 de 
greees Ealterly, 1 1emand the true Courſe, 

Take the extent of 10 degrees, as before, ſet it off from the Weſt 
towards the right hand, it gives the true Rumb North-Weſt $0 deg, 
©O min, or almoſt Well by North. 

4. Let the magnetical Rumb be N. N. W. the Variation 10 deg, 
Weſterly, I demand the true Rumb. 

Take the extent of 10 degrees, place it from the N. N. W. to- 
wards the left hand, becauſe the Variation is Wefterly, it gives the 
true Rumb N. W. 32 deg. 30 min. or almoſt N. W. by N.' 

. Let the Courſe by the Compaſs be Welt, the Variation 1c deg, 
Weſterly, I derhand the true Courſe. 

Take the quantity of the Variation 10 deg. place it from the Weſt 
towards the left hand, which ſhews the true Rumb to S. W. Sodeg, 
or almoſt W, byS. - 


SECT. IV. 


Lhe Deſcription of the Univerſal 
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of thel mverlall 'o) Ring-Dyall 
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i149 Of the Ring-Dial, 


P_— 


His Inſtrument conſilis chiefly of two Rings,cloſely fitting with- 
'* incach other, and a B{dg, azift B rfade cither of Braſs or Silver. 
The outermoſt Ring repreſents the Meridian of the Place, and on 
the fdreſide has one, ot its upper Quadrants divided into g0degrecs; 
likewile on the backſide a Semicidle 15 divided into the like Number 
of degrees from the Hole vx' Cemrer ian the Circumterence. On the 
Convexity of this Ring is titted a Nut, ( witha Wire-Ring to it ) 
having a ſmall Line drawn in the middle of it, to remove to-any of 
the degrees on the forctide, 

The inner Ring (when they are open at Rizht-Angles) repreſents 
the Equinoctial Circle, on the infide.oft which 1s drawn a Live in the 
very midſt, and thercon are divided the Hours into halves ard quar- 
' ters, and are numbred with their proper Figures on the upper tide 
of this Ring. 

The Bridg repreſents the Axis of the World, in the middle where. 
of there is cut a long lit, on whoſe edges, upon. one Jide, arc placed 
the Days of the Month, on the other the Deyrees of the Sun's Decli- 
nation 3 -aponthe Bridg is contrived a ſliding, Nut, which dircs a 
{mall plate moving within the ſlits this Plate is croſſed with a fine 
8iviſion, and inthe midſi thereof is drill'd a {mall Hole. - 


The. iſe of the Ring-Dial, | 


Wu. 


> "I Y " 
£/ To find zhe Hour of the Day. // as, 
Fob, \ « — / 


Place the Hole that isin the ſmall Plate on the Bridg, to the day of 
the Month, or the Sun's Declination? and ſet the Nut apon the Con» 
veXity of the outer Ring, to the degrees of the 1 laces Latitude, (whe- 
thcri Nor hirly or Suuth: rly) on the torelide of the Ring: open the 
Kings to Right-Angles, and then having-.your Infirument en your 
Finger, turn the upper end of the Bridg towards: the clevatcd Pole, 
and place the flat ſide-of the Bridg againfi the.Sun, that his Rays may 
the better tranſpierce the little hole 3 then turn the Ialixument to the 
Sun. until the Sun-beams (by the little hole) fall exactly upon the Line 
drawn on the infideof the EquinoGial, or inner Rinz 3 then is ſhewn 
the hour of theday cXly,according to thecapacity of the Inſfirument. 

Thedividing the degrees of the Sun's Declination on the Bridg'vf 
this Inſtrument (which purpoſely omitted) is geometrically +eſcribed 
by the worthy Mr. Edward W/ right, in his CorreGion of Errors, whey 

"4408 \ roiids In 


Df the Qartation-Compaſs, | 149 


think, was the firſt Contriver of this Univerſal Dial, altho differiag 
from this here diſcourſed of. | 


To find the Sun's Altitude, 


To perform this, you mull firſt ſet the Line in the midſi of the 

. Nut, upon the outer Ring, to the beginning of the degrees on the 

forelide of the ſame, then put a Pin in the Center-hole, and hanging 

your Dial upon your Finger, turn the cdg of the outer Ring towards 

the Sun, fo as the Shadow of the Pin may fall upon the diviſions on 
the backfide 3 the degrees cut by the Shadow is the Sun's Altitude. 

- Note. If you uſe the Ring-Dial in South Latitude, you mult place 

the hole in the ſliding Plate on the Bridg, to the Sun's Declination, 
uling the South Declination inftead of the North, and the contrary, 


SECT; NV. 
Of the-Uariation-Compals. 


"J'His Infirument derives its Name from its uſe in Navigation, be- 
_ cauſe it finds the Variation of the Compals at any time when the 
Sun ſhines, immediately by InſpeQion, without any Calculation. 

This Compaſs, hath a Chard divided into 360 degrees, numbred 
f from the North and South with 10, 20, 3o, &c, On the inlide the 
- Box are drawn four black Linesz over two of theſe Lines, on the 
L outlide of the Box, is fitted a ſtrong Plate of Braſs, with two Sup- 
, porters 3 by which an UVniverſal Ring-Dial is faſtened to the Compaſs- 


X Box 4 this Ring; Dial is the ſame with the laſt deſcribed, only much 
: larger, and with this difference, That whereas:in that the wpper 2uca- 
drant was divided, in this the lower Buadrant is fo divided, to recti- 


> fy it to the Latitude.of the Place, by a Tooth procceding trom the 
e Braſs Plate on which it ltands. : 


To 
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Variatio rrCompas ; 
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The Figure of th 
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To find the Variation by the Variation-Compaſs- 


Put the Hole in the Bridg to the Day of the Month in North La- 
titude, but to the Declination in South Latitude, uſing the North 
Declination inſtead of the South, and the contrary 3 and opening the 
Rirgs at Right-Angles, bring the Latitude of the Place to the Tooth 
upon the Plate: then turn the Compaſs towards the Sun, until you 


hind the Hour of the Day, according to your DireQions in the ule - 
tt 
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Df the Uartation-Compaſs. 151 
the Ring-Dial, Then caſt your Eye upon the North Point of the 
Needle, and if it concur with the black Line within the Box, there 
is no Variation 53 but if it ſwerve to the Ealtward, the Variation is 
Ealterly 3 if co the Wettward, Weſterly 3 and the degrees on the Chard 
cut by the biack Line, thew the quantity of the Variation. 


F xampl e 


Suppoſe that my Comraſs being rectifhed to the Latitude of the 
Place, and fitted according to directions, I tind the Hour of the Day, 
and at the ſame time I p<iceive the North Point of the Needle to 
ſwerve from the black Line 10 degrees towards.the Ealt 3 Theretore 
I conclude the Compats varics 10 degrees Ealicrly. 


CHAP. 1.x 


Containing, the Uſe of theſe Inſtruments, 
the Croſs-StafF, the Cuadrant, the 
Plough : Likewiſe how to find the 
Latitude of a Place bythe Meridian 
»Altitude and Declination:; and the 
Uſe of the-Nocturnal. 


The 


152 The Uſe of the Crols-Staff, 


The Fignre of the Croſs-Staff, andthe 
Manner of Obſervation. 


SBCOCTE--L 


Lhe Deſcription and Uſe of the 
; Croſs-Staff. 


os be” 
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This Infirument is of ſome antiquity in Navigation, and is com- 
" monly uſed at Sea, th rake'rþ0 Nitfrade bf "the Sun or Stars,. which 
it performs with ſufficient exatneſs, eſpecially if it be leſs than 60 
degrees 3 but if it exceed 60, it is not ſo certain, by reaſon of the 
length of the Croſs, and the ſmallneſs of the graduations on the Staff, 

The Staff is made ſtreight, four. ſquare,, and commonly of Box or 
Pear-Tree, and graduated*on” the” ſeveral Sides with degrees and 
minytes. | | - | | 

The Croſſes, nſually four, are commonly made of the ſame Wood 
with the Staff, of a convenient breadth, and of length proportional 
to the Graduations, fitted to ſlide evenly upon the Staff, | withour - 
ogging. 
| On - fide of the Staff, the Graduations begin about three de- 
grees, and proceeding towards the Center, or Eye-end.- encreaſe by 
every ten minutcs to ten degrees 3 and this Side is called the Ten- 
Side, and the Croſs thereunto belonging ( the ſhorteſt of the four ) 
the Ten-Croſs, whoſe half-length (if rightly made, and the Staff 
truly divided.) ſhall reach on this fide from 10* unto 9 12', and his 
whole length from 10% unto 8* 31” 3 fornetinies the breadth of the 
Thirty-Crofs ſupplies the place of the Ten-Cros. 

On another ſide of the Staff,” the diviſions begin at about 10”, 
and encreaſe upward to 3O' 3 this is called the Thirty: Side, and its 
Croſs the Thirty-Croſs, whoſe halt-length ſhould reach on this fide 
from 30? to 23* 527, and the whole length from 30® to 19? 477, 

On another fide the Graduations begin about 20* and encreaſe to- 
wards the Eye-end of the Staff to 60? 3 this is named the Sixty-Side, 
and the Croſs peculiar to this Side is called the Sixty-Croſs, whoſe 
halt-length ought to reach on this fide from 60*-to 40® 134, and the 
whole length from 60? to 30”. 

The remaining and fourth Side hath the diviſions beginning at 30", 
and encreafing upwards to $O ,” from thence it is named the Ninety- 
Side, and his Croſs ( the longeſt) the Ninety-Croſs, whoſe halt- 
length mu reach from 90" to 53% 077, or from the Center of the 
Staff to 90®, and the whole length from g0® to36' 527. 

Sometimes the ſeveral Sides of the Stiff are numbred likewiſe with 
their Complements to 90? in ſmall Figures, viz- at go” ſtands 09, 
againſt 8o* 10”, at 70" fiands 20?, and (o of the reli. 

The Uſe of this is to take the Complement of the Altitude, or 
Znich-diſtance from the Staff, without ſubtraGion- 


X There 


A 


54 Che a a her win rofp-Staf, 
There are two ways a Giaſs-Sd 
one by Geometrical ys PHOSPA the jy horghs by For: CralStſ, 


I will give you an Example of the latter, by which you may di- 
vide any,Staff, or.at leaſt be able to examine one that is already gra. 


duated. | 
Example of the. Sixty-Croſe. 


Suppoſe the length of the Sixty-Crofs to be 10 +. Inches, and the 
half Eogth 5 4; Inches 3 I defire to know the Diſiance of 54 30\,. 
from the Center of the Staff proportional to this length of the. 
Croſs, Take halt of 45' 307, that is 229 45's 


The Proportion I, 
Co, Ar, 
As the Tangent: of 22" 45%, -—— —_— 10.37742 
Is to. the halt-length of the Crofs, 5 + Inches, ——- 0.70757 
So is Radius 
To the Diftance required, 12. 16 Inches, ——— — 1.08499 
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This gives the Diſtance from the Center of the Staff to the Diviſt- 


.on, repreſenting 45* 3o”' to be 12, 16 (or 53+) Inches. 

But if you do propoſe to graduate a Staff, the more ready and ex= 
pedite way is to divide the half length of the Croſs into 100 or 1000 
equal parts, and-taking only the Tangent Complement of halt the 
Angle required, out.of a Canon of. natural Tangents, gives the Di» 
Kance required. 

Example. 


Suppoſe, as before,the halt-lengrh of the Sixty-Crols, to 5,1 Inches, 
and it is required to know the Diſtance from the Center, to 45? 30'. 

The halt l:vgth of the Croſs being divided into 1000 equal parts, 
( or into as many as conveniency admits of, the reſt {upputared by 
eſtimation) look I into the Tables of natural Tangents, for the Tangent 


Complement 22 457,(the half of 45* 30!) and you will find 2384725 


then cutting oft two Figures towards the right-hand, the remainder 
2384; ſhews the Number of equal parts ( whereof the half-Crols 


contains 1CCO ) which mult be taken, to ſet off the Diſtance from- 


the Center to 45” 30f, that is twice FAS lenghn of the Crols, aud 
384.parts MOICc. 


The 


ARMS. Ac. RE. has <4... 
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The like you may perform for any other degree, to every tenth'o® 


Fifth minute, or leſs, according as. the Staff will admit of the diviſions ? 
"and'as you ſee in the Example of, this Crols, ſo the like may be per- 


fornied, forany Croſs, of what ſengrh ſocver., 


Ihe Uſe of the Cro[s-Stafk, 


To wy a forward Obſervation of the Sun's Meridian 
Altitude at Sea. 


Wher. you do intend to take the Meridian-Altitude. at Sea, in refe- 
rence to the obtaining of the Places Latitude, it is convenient that you 
be preparing your felt for your Obſervation ſome competent time be- 
fore Noon 3. and conſider what the Sun's' greateſt Altitude may be 
that day, accordingly touſe thoſe Crofles that may be moſt fit for your 

urpoſe. 
p As ſuppoſe the Meridian Altitude for that day be judged to be 20?, 
then uſe the thirty-lide of the Staff, and the Thirty-CroGs3 if you 
think it will be. 30?, then (take the hxty-Cxofss but if _ it be cſti- 
mated to exceed both, then the rep -Crols is; mol] proper for your 
Uſe. 

There is another Requilite fit to be underſtood before you proceed 
to Obſervation, and that is how to place your Fore-Staff to your eye, 
to prevent an Error mentioned by Mr. Wright, in his Correction of Er- 
ors 3. to avoid which, take theſe few Hints. 

Firſt, Place the Center ot the Staffat A; to the outhde of the Cor- 
ncr of your Eye, as near your Eycas conveniently as you can, without 
hindring your fight,letting the end reft upon your Eye-Bone, retped&- 
ing as it were the Eyes Center, and cauſe the viſual Rays to :concur 
with the middle Parallels drawn on each fide of the Croſs-Staff, and 
then is your Staff rightly placed for Obſervation : But becauſe this is 
lomewhat difficult plainly to be deſcribed, and perhaps that which is 
already (aid, may not be fo obvious to the Reader as I could with it, 
I will therefore givean caly Demonſiration, which may be veriticd 
by experience. 

Having fir?! of all ſatisfied your {elf in the truth of che Diviſions on 


: the Staff, and likewiſc of the exa&t length, and halt- -Jength of your 


X 3 | Crofles 


rc6 © "The Ure of the Croſs Staff. 
Croſſes; ' then put'on rheSixty Croſs, *and place it to.30* on his 
proper ſide, 'and alſo flip on the Ninety-Croſs paralle]'with the for- 
mer, and put that to '30* likewiſe on his peculiar graduations 3. then 
bring the end of the Staff to* the corner bf. your Eye ( as is directed ) 
and remove it ſomewhat higher or lower, until you ſce each end of 
the two.Crofles at once exactly to concur and. agree with the viſual 
Lines proceeding from your Eye 3 that is the place of your Staff in 
time of Obſervation, and may calily be found by frequent Trial, 
Having thus prepared for your, Obſervatiop,. and acquainted your 
{cIf with the holding of your Inlirument, being upon the Deck, turn 
your face towards the Sim, and place your Statt to your eye, holding 
the Croſs as upright as you can, look at the upper end of your Croſs, 
as at C for the Sun, and'at the lower at B for the Horizon : but if 
the Sea obſcure the Horizon from your fight, then remove the Crofs 
alittle farther from your eye 5 but if on the contrary your ſight 40 
not extend ſo low as:the Horizon, but the Sky only appears in the 
liead thereof, then move the Crols a little nearer your Eye, ' until by 
the upper part thereof you ſee the Center of the Sun, and by the lower 
the Horizon, exaQly.at the fame time 3 then look upon the proper 
ſide'of the Staff- (for the Croſs you uſe?) the Sun's' preſent Altitude 
will be cut by the/fame3/ and*this, if it were for one ſingle Obferva - 
tion-cither of the Sun or any Star, : were ſufficient. | 
But the Sun's greateſt Altitude being that you are about to procure, 
you mult therefore wait, making Obſervation as your Judgment {fall 


dire& you, until-the Sun be upon the Meridian, ſtill ſliding the Croſs. 


nearer your Eye as the Sunriſes, until you-perceive him to be at the. 
higheſt 3 for ſo ſoon as the Sun-is to the Weltward. of the Meridian, 
and falling, it you:make Obſervation again, you wilt had the Sea to 
obſcure the Horizon from your 4ight, and then in no caſe remove 
your Croſs, but let it remain fixed, and finiſh your Obſervation for 
that;ſcalon: 

Then caſt your eye upon that fide of the Staff: belonging to the. 
Croſs you uſe, | the degrees and minutes cut thereby, and: numbred 
with larger Figures,:(idecreafingalways from the Center of the Staff) 
gives the Sun's. Meridional Altitude, and the ſmal} Figures undet- 
neath, the Complement of the Altitude, or the Zenith-diſtance. 

In obſerving forward by the Croſs-Staff, *tis uſual to have a- piece 
of red Glaſs to defend:the' Sight from the Luſtre of the Sua in time of 
Qbſcervations.. | {IM þ 


[ * would 
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| [*Twould, in my opinion, be better to havethe Glaſs fitted in a 


. piece of Braſs, and fo to be put upon the end of any of the Croſſes, 


. as occaſion requires. , Thus much for a forward Obſcryation.] 


Afrer the ſame manner you.muſt obſerve the Altitude of the Stars. 


To make a backward Obſervation of the Sun's Altitude 
by the Crols-Staft. 5 


Thefe: Obſervations are frequent at Sea, eſpecially with the. Hollan- 
dir ; And-to perform-this, you muſt have a Horizon» Vane to fix upon 
the Center of. your Staff,. or elſe a ſliding one, according tothe Datch 
Faſhion. 

Likewiſe there is a Shooof Braſs to fit on to the end of any of the 
Croſſes, whoſe Uſe is the ſame.with the Horizon-Vanc in the Qua- 
drant.. | 

I. will briefly ſhew the Ute of” theſe Contrivances. 

Having a Staff thus fitted, place the Horizon-Vane upon the Center 
or Eye-cnd of your Staff, and puton a Croſs fitteſt for your purpole,. 
tix the Braſs Shoo at the lower end thereof; then turn your Back to 


' the Sun, .and looking through the Sight ( made by" the Braſs Sho ) 
' on the end of your Vane, elevate or deprefs the end of your 'Staff, 


until the Shadow-made* by the.uppes end of the Crofs, fall upon the 
upper part of the Sight in the Horizon-Vane, then look: through that 
Sight for the Horizon : But if the Sea obſcure the Horizon from+your 
fight, then remove your-Crols a- little nearer to the Horizon- Vane - 
but if on the contrary, your Sight doth not extend fo low as the Ho- 
rizon, but the Sky only appears inſtead thereof, then remove-the Croſs 
farther from the Horizon: Vane, till you ſee the Shadow. fall upon its - 
due place, and perceive the Horizon exactly at the ſame time, then 
have you the Sun's preſent Alticude. | 

If you obſerve for the Latitude, you mult reiterate your Obfervati- - 
on as before 3 and when you perceive the Sun to be paſt the Meridian, 


«defift, and concluding your Obſervation, . account your degrees and 


minutes, either of the. Alcitude, or. its Complement, as. is before 


lhewn. 
If any defise to uſe the Staff in.a backward Obſervation, after the 


Dutch. faſhion, the beli way is to have a Horizon-Vane to lideevenly 
upon the Staff, and then all the variety from the former manner of 


Place 
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: ny.of your Croſſes that you intend to uſe upon the Ceriter - 
,. turning the Nut inward; then ſlide on: your 'Horizon- | 
the Nat inwards, 'and fix on the Brafs Shoo tothe Tower 
end.c ; Our Crofs then procced with your Obſervation; removirig 
*TheHorizon-Vane; as before you did'the Croſs; and the degrees and 


iz 
minutes cut by the edge of the Horizon-Vane, upon the fide peculiar 
ro:the.Craſs you uſe, is the Sun's. Altitude,-or Complement there- 
of, as you reckon it in the greater or lefſer Figures. 


There is a ſecond Contrivance of the: Croſs-Staff, whith in 
'''” ſome reſpeFs is more convenient than the former,” and is 
commonly uſed by our Conntrymen, by ſome called the 


Jacob-Staft. 


= This ſecond Contrivance differs little from the former, the Staff be. 
ing divided and figured after the: fame order, only inſtead of the ſe- 
vera}-Croſles in that alrcady deſcribed, here is ule made only of one 
Croſsor [ranfſum, and two Vanes ſliding thereon. ; 
3 ;This Tranſum,is made four-fquare, and fitted © to Nlide upon the 
Stat after the.uſual manner the one hide of this Tranſum is croffed 
with 6x {hoxt Lines, the two'neareſt to each other are diftinguiſhed 
.-with theFigures 30, the next two with 60, the remoteſt with 90, 
. There is a Horizon-Vane fitted to this, much like that of the Quz- 
4rant. ' 


\ 


© The Uſe of this Tnilrument is briefly thus : 
"The long Tranſum ſupplies the place of the 30,60,and goCrofles, 
"by the help of the two Vanes ſliding thereon. As ſuppoſe you had oc- 
.cafion to make uſe of the Thirty-Crofs, then place the Vanes on the 
'Tranſam to the divitionsunder 30, and 30 on each fide of the Staff 
- and ther, by removing your Tranſum to and fro, you may obſerve 
your Atcirude by the cdges of the two Vanes, after theſame manner 
as you do' with the Thirty-Crols on the ordinary Croſs-Staff, And 
the ſame is to be underfiood of the reſt of the Croſſes; fo 
that with this diftinCtion laſt noted, this contrivance of the Croſs: 
Sraff is as uſeful as any other, in all reſpects and varicties whatſoever, 
Beſides you are-not here troubled to 1ſhift your Croſſes,” in-cate = 

| | h Alrtit 


2 Fg 


3 i A moe” din - a ki; 4 ; ho, wht r dag | 
_. "The" Ate" of the + 
art ont ndotthiaran rare 
1nd tay chance | (&ation3 bat 


-- this Inſtrument the Crofles are ſuddenly altered, only by removing 
; the Vanes to your reſpeQive diviſions. . 

| | Note, That you may place either the upper or lower edge of the 
r 


Vanes to the Lines on, the Tranſum, as you find moſt convenient, 
provided only you obfexye' by the ſame edges... © 


. ) Szcr. I __ 
The Deſcription and 1lſe of the 
4 _ Onaarant. 


'F » Row Duadrant is of a very commodious Form and - Contrivance, 
| beingat preſent the beſt approved, and moſt general Inlirument. 


_ that is in Uſe, for obſerving the Sun's Meridian Altitude at Seca... 
in ' The Parts of this Inſtrument are principally three Vanes, and two 


Arches, which Arches together contain 90 degrees, and give it there» 
fore the Denomination of a Quadrant. 
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Of the three Vanes, that which in time of Obſervation reſpes the 
Horizon, in this annexed Figure repreſented by A, is called the Hori- 
zon-Vane 3 that which gives the Shadow, noted by B, is named the 

_Shadow- Vane 3 and that through which you are to look for both 
Shadow and Horizon, diſtipguiſhed with C, is called the GY 


F.I) | Wy = g_m—_— | i. P"ER_ 


Of the Arches, the leſſer noted with de, is named the Sixty-Arch, 
becauſe it uſually contains but 60" 3 it is of a ſmall Radius, adviſedly 
ſo contxived, for the more apt placing. of the Vane-B thereon, that 
the Shadow thereof falling upon thee Hotizbn- Vane A, at this ſhort 
diſtance, might become the ſtronger, and the more perſpicuous to the 

'  eyeof the Obſerver, 

This Arch is commonly divided but to every degree, and numbred 

from theupper end of the Arch downwards to the Line of Partition, 
(which is a Line drawn on the middle of the upper Leg of the Qua- 
drant, between the two Arches) with 5, 10, 15, &c. And this is the 
Complement of the Altitude: ſometimes this Arch is figured with 
the Altitude, from the Line of Partition upwards towards the higher 
end of the Arch, with 5, 10, 15, &c. to 60 3 but this is not fre- 
quently uſed. 

The greater Arch, here denoted by the Letters f, g, is called the 
Thirty-Arch3 this Arch is of a large Radigs, the better to be divided 
and ſubdivided into degrees and minates, the Limb whereof is of a 
.competent breadth 3 and thereon are uſually deſcribed ſeveral concen- 
trick Circles, interſe&ed with Diagonal Lines, for the more facile and 
exaQ dividing the degrees into every tenth, fifth ( and ſometime eve- 

ry ſecond ) minute, and hereby the ſubdiviſions are” conſpicuous, 

and may readily he computed by the Obſerver. | 

But becauſe poſlibly this manner of diviſion may not be underſtood 
by every one_ that has occaſion for this Inſtrument, for their ſakes 
therefore I have annexed this following Figure. 
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The Fignre of part of the «Arch. 
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This Figure is part of the Limb of this Arch, as*tis uſually drawn 
upon the Limb of the Quadrant, each degree being ſubdivided into 
five minutes: upon the plain of this Arch are deſcribed ſix Concen- 
'trick Circles, and are noted with the Figures 1, 2, 3, 4, 5, 6. And 
in the Limits of each degree are drawn two Diagonals, interſcRing 
theſe Circles 3 and thoſe Diagonals divide each degree into two parts, 
viz, into Zo min. and the Concentrick Circles ſubdivide each of 


theſe Diagqnals, repreſenting 3o min.. into ſix other parts, being 


five minutes apiece : Therefore the firſt InterſcQion at 5, is five min. 
the ſecond at 10, is ten minutes 3. the third at 15, is fifteen minutes; 


the fourth at 20, is 20 minutes 3 the fifth at 25, is twenty five mi- 
nutes 3 the ſixth at 30, is thirty minutes: The thirſt agaia at 35, is. 


thirty five minutes 3 the ſecond at 40, is 40 minutes ; at 45, is 45 
minutes 3 at 5O, is 50 minutes 3 at 55, is 55 minutes 3 and at 60, 
60 minutes, or 1 degree. And the like is to be underſtood of the 
xeſt, always as they aſcend, encrealing five minutes, 

And take this for a general Rule: Firſt count how many Concen- 
trick Circles there are, which are uſually fix, and are to be coniputed 
as is here thewn and noted by the Figures at the end of this Scheme. 
then fee how many Diagonal Lines are drawn within the extent of 
each degree, which are commonly two, as in this Figure, (ſometimes 
for the more. Curious, there are five drawn within this Limit,) then 
multiply the number of Concentrick Circles, by the number. of Dis 
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* gre one degree, and by the Produ&t divide 60, ( the minutes 


a degree )). the Quotient ſhall give you the number of minutes 
that each InterſeQion increaſcs by, and is 'more than the precedent. 


'As ſuppoſe the Concentrick Circles to be (as uſually) fix, the Diago- 


nals in each degree ( which is rare ) five 3 then-multiply fix by five, 
the Produdt is 30, by which if you divide 60, the Quotient is 2, 
which ſhews that the InterleCtions encreafe by two minutes,” the firſt 
repreſenting two minutes, anJ fo 4, 6, 8 minutes, &c. to 58 and 
60 minutes, or1*3 and then 1*27,'1* 47, 1* 6', ec. And the like 
is to be underftood of the reli. 


The Uſe of the QMuadzant., 


This Inſtrument is ſeldom uſed upon any other occaſion than to 
obſerve the Sun's Meridian Altitude, which to perform, we will 
briefly deſcribe. 

Firfi, put the Horizon-Vane on the end of the Quadrant on A, 
and then che Sight-Vane upon the Thirty-Arch in the precedent Fi- 


- gure 3 and laſtly, the upper-edge of the Shadow-Vane upon the 


Sixty-Arch, to a certain Number of degrees moſt proper for your 
preſent Obſervation 3 which readily to perform, take this Caution. 
Conſider what will be the Complement of the Meridian Altitude 


that day, then place the Shadow- Vane ſo, that the degrees cut 


by the upper-cdg of the Vane, be always leſs by 10 or 159: than you 
judg the Complement of the Sun's Meridian Altitude will be that 
day in the place of Obſervation. 

| For inſtance, Suppoſe that the greateſt Altitude of the Sun for the 
time, in the place of Obſervation, be eſtimated to be 45*, the Compl. 
is 45, then place the Shadow-Vane at 3o or 35 deg. which are pro- 
per for your preſent Obſervation. 

Having thus prepared your Infirument, and being ready upon the 
Deck, turn your back towards the Sun, and holding the Quadrant as 
upright as you can, place the Sight-Vane to your cye, and looking 
through the Sight, being the ſhadow of the upper-cdge of the Shade- 
Vane,to fall upon the upper part of the Slit,or open Sight in the Hort- 
zon-Vane,and at the ſame time look through the (aid Slit for the Hori- 
zon 3” and if the Sea obſcure the Horizon from your. fight, then ſlide 
your Sight- Vane alittle lower down towards f; but if on the contrary 

Y 2 your 
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| your Sight doth,not extend {o Jow as the Horizonz, but jf the Sky - 
only.prelents ir ſelf, ro your eye, then remove your Sight-Vaneali 
higher t:wards g, then make, Obſcrvation aga OI nr ns to moye 
your Siz ht-Vane higher or lowerag ordiog, to theſe direQions, until 
looking through the Sight- Vane, the ſhadow fall upon his due place, 
- and thatat the ſame time you exaRly ſee_the Horizon, through” the 
: Sight in the Horizon: Vane, then have you the Sun's preſent Alcicyde, 
But jt being the Meridian or greatelt Altitude thatyou are to, obſerve, 
you mult therefore continue to make Obſervations as often as you 
ſhall think fit, ( but eſpecially you are to tend your Obſervation, 
when you perceive the Sun almoſt upon the Meridian ) until the Sun 
- be tothe Welitward of the Meridian, and is leflening his Altitude; 
for then if you make Obſervation, the Sky will be ſeen, and not the 
Horizon 3 andin this caſe you muſt not alter your Vanes, but letting 
them ſtand, conclude your Obſervation for that ſeaſon 3. then caſt 
your eye upon the Thirty Arch, and ſee how many degrees and mi- 
nutes are cut by the infide of the Sight-Vane, and thereto add- the 
degrees at the upper-edge of your Shadow-Vane, the Sum is the 
Complement of the Altitude, or the Sun's diſtance from the Zenith, 

Note, The ſmall Arch in ſome Quadrants contains 70 degrees, and 
the greater 20 degrees, whoſe Sum is 90. Theſe Arches are numbred 
and divided like the former and if that be well underſtood, this wilt 
not ſeem obſcure, and therefore it is needleſs to ſay any more of this 
Alteration. 

The manner of working your Obſervations of the Meridian-Alti- 
tude of the Sun, - taken by this Infirument, ſhall be largely ſhewn in 
the general Rulcs for that purpole- 
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1 SECT. II. 
c The Deſcription and Uſe of the 
Plough, 


u 
D, The Deſcription of the *Plongh. 
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3, } Sock mary was anciently in uſe amongſt Mariners, altho at: 
A this day it is not ſo commonly uſed as formerly 3. it conſiſts of a: 
a4 Staff, having a'ſmall Arch, and three Vanes- 


# The Figure of the "Plough. 


_ The Staff is about-two foot and-a half long, or three foot at- the 
moſt, at the Center-end of which is erected a ſmall Arch, that is divi- 
ded into 85* 3 on the ſideof the Staff are ſet off the Graduations: 
proper to the Plough, beginning at five or fix degrees, and encrea- 
fing to ten degrees towards the Arch, every degree. being divided into . 
fingle minutes. 

The Vanes are an Horizon-V ane, as A,and a Shadow-V ane, asB, (to 


be uſed as in the Quadrant) and a Sight-Vane moying upon the Staff, 
Wat C. 
The- 
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This Inſtrument is contrived for a backward Obſervation of the 
Sun's Altituie,after the manner of the Quadrant; therefore fit on your 
Horizor-Vane. and place the Shadow-Vane to a certain number of 
degrees, ſo that they may not exceed the Sun s greateſt Altitude like 
to be at the time of Obſervation, but be always ſomewhat Tels, yet 
not ſo much leſs as thai the difference be above 10, for in both theſe 
Caſes the diviſions on the Staff prove uſeleſs; then put the Sight. 
Vane upon the Staff, and bring the ſhade ot the upper part of the 
Shadow- Vane, to the upper part of the Slit in the Horizon-Vane,and 
look for the Horizon 4 but it inſtead thereot you ice all Water, then 
remove the Sight-Vane towards th: Arch; but it on the contrary, 
you ſee all Sky, and no Water, then move the Vane towards the be- 
ginning of the diviſions 3 and this you muſt reiterate, til! the Shadow 
talling upon this true place, you {ce the Horizon cxaCtly by the Slit 
in the Horizon- Vane, at the ſame time you have the Sun's preſent 
Altitude and if it be an Obſervation for the Latitude, then this laft 
Work mult be repeated as often as you think tit, asin the uſe of the 
foregoing Infirument is already declared. The fura of the degrees 
on the Arch, and on the Staff, is the Sun's Meridian Altitude, 

Sometimes upon the ſpare ſides of the Staft belonging to the 
Plough,are divided the degrees and minutes proper to the Crols-Staff; 
and three Vanes or Crofles are accordingly titted, whoſe uf is in all 
reſpets the ſame with the Crofs-Staff, placing the end of the Plough 
where the Arch ſtands to your eye, and putting the Vanes (laſt defcri- 
bed) on to the Staff (croſs-ways to the Arch) and turn the ſaid Arch 
from your eye, that it may not hinder your Obſervation, What elle 
wight be ſaid to the Uſe of the Plough thus fitted, is already declared 
in the uſe of the Croſs-Staft, 

There is yet a further Improvement of the Plough, whereby it is 
contrived to ſupply the place of two other luiruments, beſides its 
own particular Ute, viz. the Croſs-Staff, and the Quadrant, without 
inconvenience or Incumbrance, 

To accormplifh this, there is a long Tranſum, EF D, four-ſquare, 
fitted to ſlide upon the Staff of the Plough 3 upon the out-lide of this 
Tranſum are drawn ſeven croſs Lines, fix of which are noted with 
the Figures 39,60,and 90, one with the word Vane 3 upon the longer 
( which is the lower-part of this Tranſum ) are drawn ſeveral divi 
lions, humbred with 5, 10, &c. and pracceding to 20” ypwang 
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towards the Staff; likewiſe there is a Sight-Vane, as E, (like that of 
the Quadrant) fitted to ſlide upon this Tranſum 3 the ſpare-fides of 
the Staff are divided into degzces and minutes, after the manner of 
the Croſs-Stafft. The Uſe briefly follows. - 


+. To uſe it as a Plough. 


Place the Horizon ard Shadow-Vane as before, then ſliding on the 
long Tranſum, with the Nut inward towards the Arch, plzce the 
Sight- Vane D, to the Line under the word Vane on the ſaid Tranſum, 
and then the uſe of it is the ſame with the Plough formerly deſcribed. 


2. To uſe t as a Quadrant.. 


The Horizon and Shadow-Vane, ſtanding, as before, and likewiſe 
the long Tranſum with the Nut inward, place the ſaid Tranſum to 
the letter Q ( on the fide whereon the Graduations of the Plough 
ſtand ) then bring the Sight- Vane toyour Eye, and remove the ſame 
higher.or lower upon the Tranſum, until the ſhadow falling upon the 
upper part of the open Sight in the Horizon-Vane, you ſee the Hoxi- 
zon at the ſame time 3 then have you the Altitude, which is thus to 
de computed upon this Inttrument 3 Cali your-Eye upon the Tranſym, 
lee what degrees and minutes are cut by the Sight-Vane, to which. 
add the degrees at the upper-edge of the Shadow- Vane, ( uſing thoſe 
diviſions figured with 5, 10, &c. at theupper end of the Arch, to85 
at the lower end ) the Sum is the, Complement of the Altitude, or. 
the Sun's diſtance from the Zenith. 


2. To.uſe it as a Jacob's-Staft. 


The Tranſum being on the Staff with the Nut inwards, remove the 
Shadow-Vane, and place it.on the upper part of the Tranſum on the 
outlide, «s the Sight-Vane fiands3 take off the Horizon-Vane, place 
that end to your eye, turning : the Arch downwards, ( which Arch 
does afſift you in the holding your Infirument, and not: at: all hinder- 
your Obſervation,) and then the Uſe hereof is the fame with che 
Jac#b's-$1aff alrcady deſcribed. The. working your Obſervations: 
ihall be ſhewn in the general Rules.. 

SE CF. 


SztcrT. IV. 


Rules for finding the Latitude of the Place by Obſer- 
vations of the Sun's Meridian Altitude or Zenith- 
Diſtance, by belp of the Table of the Sun's Decli- 


nation, 


Ecauſe 'tis common to work the Obſervations of the Sun, taken 

| B by the Quadrant, and other Inſtruments ( now in uſe ) by the 
Complement of the Meridian-Altitude, or the Sun's Diſtance from 
the Zenith, I ſhall therefore give Rules, iliuſtrated with Examples, 


for that purpole, 


Rule 1. 


* If the Sun come to the Meridian of the South, and have South De- 
clinatiov, ſubtra& the Declination from the Complement of the Me- 
ridian-Altitude, the Remainder is the Latitude of the Place of Obſer- 
vation Northerly3 but if the Declination exceed the Zenith-diftance, 
then ſubtra& the Zenith-diſtance froin the Declination, the Remain- [ 
der is the Latitude Southerly. 


Example 1. 
Admit you are at Sea, and the Sun being upon the Meridian in the 
South, is 37* 3of diſtant from the Zenith, and at the ſame time hath « 
129 oo” South Declination 3 I demand the Latitude of the Place. | 


The Operation. 
3730 It 


Complement of the Meridian-Altitude 


The Sun's Declination South ſubtra&t '——— 12 oo i. 
NNE FEORIEPGESNEE "NN CCl 

The Latitude of the Place, 25 30 North. Fs 
ac 


Example, 
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Admit (bcing at Seca) the Sun being on the South” part of the 
Meridian, is 10” diſtant from the Zenith, and .the Declination 202 
207 South 3 I demand the Latitude of the Place. 


The Operation. 


The Sun's Declination ——————— 20* 3&7 

The Diſtance from the Zenith ſubtra&k 10 oo 

The Latitude ————--—— —-— 10. 30 South. 
Rule. 2. 


It the Sun be upon the Meridian in the South, and'hath North 
Declination, then add the Declination to the: Zenith-diſtance, the 
Sum is the Latitude Northerly. 


Example. 

Admit a Ship at Sea, and the Sun on the South part of the Meridi- 
an is 30* 3& from the Zenith, and the Declination is 15* 307 Norths 
I demand the Latitude, 

The Operation. 


The Compl. of the Altitude, or Zenith-difiance, is 30* 307 


The Declination added —————————— 15 00 
The Latitude ————————— —— 46 oo North. 
Rule 3. 


If the Sun be on the Meridian in the North, and have North De- 
clination, then fubtrat the Co-Altitude, or Zenith-diftance, from the 
Declination, the Remainder is the Latitude Northerly 3 Burt if che 
Co-Altitude exceeds the Declination, then ſubtract the Declination 
therefrom, the Remainder is the Latitude Southerly, 


Z Example, 


| Sippeſe thÞ Decliferivh, wert! 26” North,” 46d the Co: Altitude 
12* 3<#, the-Sun beirig.upon the Mctidizn in the North 3 I demand. 
the Latitude... gg” 4% of 7 Fs. 

The Operation, 


"The Son's Dectinirion North 220) 2 i 40 jy 
The 'Co-Altitude fubtralted' 12 30 


Ehe Latitudeof the Place —-——-— 07- 30 North, 


Example 2. 


Suppoſe the Bun's Declination to be as before, 20* North, and 
that being upon the Meridian to the Northwards, his Co-Altitude 
is:40* 15/3 I demand the Latitude, .* + * 


| 
The ' Optr ation. 
| The Co:Alitude df” the Sun is =—— 40* 15/ 
The Detlinatiou North fabtrat —-— 20. oo, .. 

The Latitude — —<———— ———20 15 South. . $ 
et) $0) 0 
Eule. 4.  . | : 

| If the Stnbe vpon the Meridian in the Notth, and hath South 

Declinatiom,” then add the Declination to the Co-Altitude,, the, Sym 
; is te LatudeSomtrery uu TT TT ooh: g 
Exanthte." r 
ol 


-Admit the Sun's Declivation were 16* 45, Squth, aud the Cob 
ANKSe 20" 495, 55 Page ME TAOTURE, gnigmAl 2c: normal; 
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If the Gun have no Declination, then the Com ement of the Alti- 


tude is the Latitude of the Place3 and if the Sun þe'on the Meri an 


in the South, your" Latitude is Io 3h ; if in the Notths,Souther- 
Iy. This needs DO Exaipple., 1 we 1 Nr 0 
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'X the Sun be in the Zebith; 3. e. 96” aboxe the Horizon cog the 


Declination gither Northerly or So PROYA ix: atitude of v6 1 
This likewiſe needs no FW n Gut ; - Hes 
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If you be within the Artick: os. Antartick Circtes; '#9d obſerve the 
Sun upon the Meridian under the Pole, then add the Sun's Declinati- 


on'to the Complement of the Ml yes and ſubtract the Sum from 
180”, the Remainder is the E ot the Pole. 


Note, 


If your Inſtrument wherdvich you obſerve give only the Meridian 
Altitude, then ſubtract that Altitude from 90®, the Reſidue is the 
Zenith-Diftance 3 or Co-Altitude of the Sun, ard the Operation ts 
the ſame, as inthe precedent ExUnAlles. 


For the Stars. ' 


What hath been here.delivered in theſe Rules cgnerroing the Sun's 
being upon the Mcridian,. the ſage is to be underſtood of any Star, 
whole Declination is known, 


7 2 Admit 
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Admit you ſhould obſerve the bright Star Ariizrus, whoſe Decling-- 


tion-is 21* 157 North, when he.is upot:'the Meridian in the South, 
and find his Altitude to be'65* 25*, the Compl. thereof is 24* 35/, 


the diſtance from the Zenith Cor Cor-Altitude) then adding 21” 19 


to 24® 35”, the Sum 45” 54/, the Latitude. Northerly, according to 
the ſecond Ryle aforegoings 


But if you obſerve by any of the Stars near the North-Pole, whoſe: ' 


Polir diftance is &t down in the Tables of Declination 3 and if they 


be on the Meridian under the Pole; add the Complement of the De. - 


clination, or Polar Diſtance, to the Meridian Altitude. found, the 
Sum is the Latitude Northerly. 

But, Secondly, "If you obſerve any Star that is upon the Meridian 
in the North, above the Pole, then from the Meridian-Altitude of 
that'Star ſubtra@t- the Complement of the Declination, or. Polar-Di- 
ſtance, the. Remainder is the Latitude Northerly : But it the Com. 
plement of the Star's-Declination cannot he ſubtracted from his Me- 
ridian Altitude, the Remainder is the Latitude Southerly.. The ſame 
may be,underſiogd of, Stars.near the South Pole. 

Here I thought it neceſſity to mention ſomething of the: Croſiers, 
which are certain'Stars* that are of good vſe.jn the Southern Navige- 
tion 3 they are ſo called, becauſe thity do ſomewhat reſemble the form. 
of: a Croſs, . according to the annexed Figure. 


The. Figure-of the Conſtellation called the Croſiers. 
* A 


W615: nal 


2 


Cock.s-Foot, decl. from the South Pole 28*45% 


The: Stax-at C'is the principat Star for Obſervation, called the 
Cock s=Foot, whoſe Declination is 60® Sontherly, according to 'the 
© opinion: 


}> 


Nn- 


a 
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pinion of Mr; Wright, in his Corre&jon of - Errors. - But the preſent 
Declination of this Stax, according to the Judgment of ſome of our 
ableſt Navigators, is 61" 15” Southerly 3 ard fo the Complement of 
the Declination, or-Polar-Diſtance; is 28* 45%. By this PolarDiftance, 
and the Meridian Alticude of this Star, when he is either above or 
below the Pole, you may find the Latitude of the Place, -by the 
Rules of the Stars laſt-mentioned. 

To know when the: Star is' tit for Obſervation, hold up a Thread 
and Plummet, and when the Thread cuts the Star at A and that at 
C both at theſame time, then is the Cock's- Foot upon the Meridian, 
and ft to be obſ{crved., . 


SECT. V. 


Lhe Deſcription. and. Uſe of the. 
Nocturnal; 


His Inſtrument conſiſts of three parts : 

Firſt; The broadeſt and greateſt, which we may call the un-- 
moveable@art, -which hath a Handle to hold it by in time of Obſcr-- 
vation, 

Secondly, The firſt moveable, or middle part. 

Thirdly, The long Index, that is to turn to the poſi:ion of 
thoſe Stars for which they are made, viz. the Guards of the Little 
or Great- Bear. 

The Fore-ſide of the firſt, or unmoveable part, hath the Limb or- 
outward Circle divided into twelve Months, and each Month ſubdi-- 
vided into its reſpeRive Days, and are counte&towards the left-hand, . 
and marked with their Names, or the firlti Letter thereof, as F for: 
January, F for February, M tor March, &c. And upon ſome ot them 
there are two other Circles, the outexmoli of which is divided into- 
24 equal parts or hours 3 and the other into 29 parts and a halt, or 
Days of the Moon's. Age, by which the Moon's Southing may be - 
known by inſpe@ion, and thereby a computation of the Tides, 

Of theſe No@urnals there ate two forts, one for the Guards of the 


Litle,the other for the Guards of the Great Bear,or Charles's I, —_ | 
monly , 


474 The Delcription of the Nocturnal. 
monly-called the two Pointers, Now) to: know for'which of theſe 
Conſtellations any \/NoQurnal . is made, you may obſerve, that the 
NoGturnals that are:for the Guards of . the great Bear, have the 17th; 
of February on the top 5 ahd if -it be for the Guards of the little 
Bear, then you-will find the 21 of April. there. The Back-fide of 
this part is divided into the 32 Pointsof the Compaſs, which are to 
ſhew the bearing of the Guards, thereby to know what Declination 
the North Star hath upon any. Point of the Compals. 

The ſecond and moveable part hath a Tooth proceeding from it, 
. with the edge continued in a right Line from the Center; 'which is 
to be turned to the day of the Month at pleaſure 3 and on the Super- 
ficies thereof is a Circle divided into 24 equal parts or hours, which 
when the ſaid Tooth is ſet to the.day of the Month, and the Index 
turned to the poſition of the Guards, the ſtreight fide of the Index 
will ſhew the hour of the Night upon the ſaid Circle. 

The third and upper moveable part is called the Index, having one 
ſide thereof proceeding from the Center, which is to be turned” to 
the Guards in time of -Obſervation 3 and through all theſe pieces in 
the Center of the Infixument is a Hole, through which you are to {ce 


the North-Star, and at theſame'time the Index is to be turned to 
the Guards» 


The Figures of the Stars, as they ſhew envy inthe . 


Heavens, for which the Notturnals are made. 
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The North Star is under the Pole. 
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/The North Star 1s under the Pole. 
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[vs of the Compaſs the Guards are upon. fitted for both ſorts of NoGurnals; 
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; "the: Manner of bolding- the 'IColfurnil 'in "time of ' * 
Take the Handle in your hand,” with the forefide , wana you, 
holding of it upright in your hand, ( which you may diſcern by the 
Tip that is on the very top of the NoGarnal)3* then lookibg through 
the Hole in the Center to the North Star, you muſt tarn the upper 
edge of the Index (which cometh'frotn the Center) to the Guards ; 
this veing underſtood, you may now proceed to the , ſeyeral Uſes 


| SA 35 1 ; 
To find the Hour of the Night by the \ | th-Stat vw d.the 
Guards either, of the Little * Gi Zear, rf Fpon 
what Point of the Compaſs they. are. 1 10 12£59 380713 52bi1J 


To perform this,, you mult firſt ſee the Index of the ſecond move- 
able part to the a Ap the —_— then if it will not pep ak 
you mult lay it with your Thumb:) holdidgof!it as youare beforc 
Need, og the Hole, ahd tuta the Jadex 


f 


| ;. find the NorthsStar 
to the Guards, / and thenupon the ſecond moveable part, ithe edge of 
the Index ſhall cut the Hour of the Nights: At the fatne. time yan 
will find, on the, back-ſide what Point of; the Compaſs the Guards 
are upon, fo that you may know alſo what Declination the North- 
Star hath at that time, either above or under the Pole. © 


To find the Time of the Moon's coming to South any day of 

- ber Age, and alſo the Time of High-Water that day... 

Firſt, find the Moon's Age on the moveable part, and right againſt 
it, in the Circle of Hours, you will find the Time of the Moon's 
Southing. - 


{  F # Example. 


Suppoſe the Moon were eight days old, I demand the Time of her 
coming to South, 


- A a | There- 
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Therefore Took for $ on the Circle of her Age, and | right againſt 
it you willfnd:in the Gour-Grelt; ajmat- half. ew-hout paſt fix of 
the Clock in the Evening Chergule that always between the 's Sas 
and the Full the comerh to South in the Evening, but after the Full 
ſhe cometh.to South in the Morving, ):,; $0 having found the 'Moon's 
Somping, if you add thereto the Hour of the flowing at any oy 
it wal Il ſhew, you the Tinh Fight Wa'ss 4! that, he. w 
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ag leak that here at London, the Moon being 8 days old, I had. 
” the Np F- the Moon cometh to South at almoſt balf an 
k:; \ to which 1 add three hours, the rime 
of APs Water. t the t alt and Chan ge, which makes g of the Clock 
anTu) RAP on Hole paſt, 'the- time 'of High-Water, at London- 
Bridge, that day of the*Moon's Age." 
And if thoſe Numbers being added Gates ſhould exceed 12, 
that-a4 malt be ſubrrated from it, and that time will be the time 
oE\FulleSax'! on |! uv 33h T3S; T3hH10.08 11 tO? (| | 
-16hd the Moon thould be 1 $d5y9'0, at «which time T find 
dy'r>t that [the Moon: Gthatts tb/Soath at xo of 'the 
©hogky wid ahoff utfamwhour; ants which if You'add 3, it maketh 
123 hours and an half; from which' 'if you' take! 12, rhere retnains 
4 of che Choe and almoſt elf an hour, the time offligh-Warer, 
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Containing, the ue f the Fikin-Scale, 
Gunter's Scale, Sinical- Quadrant , 
Plain Chart, Mercatot's Chart, of 
Globes, of the-Inclinatg 
le; and likewiſe the ſe ecret eFraper- 
ties s of oþ the Lake tone.” 


$'v'cT. = 


Iz 108 and {tfe 0 the | 
jrion and Uſe of 


HE ufe of this Inflrament is hae and delightful, and 
ſerves the Wyltration of Problems in Navigation and Aftro- 

nomy. 
The Lineson. a Plain-Scale are uſually a Line of _ 
Parts, Chords, Rhombs, and Longitude 3 but on- this here defcri- 
bed, are likewiſe a Line of Natural Sines, Tangents and Secants. 
\ LL Fig. 25. 


We ſhall he infer te Projedfion of cheſe L Lines on the Scale. 


” 4D wore eres A 


The 


The Plain Scale. 
The Line of Rhombs. 


C4” HELA ? 


A _ . 
_ - mw — 7 
zz % » 
1 = 


The *Projeion of the Line of *Rbombs, \."\.\ 
For the dividing of the Line of Rhombs, firſt draw the Line ACB, 


—- 


i 


and upon the Point C deſcribe the $emicircle A D B, and divide the | 


Quadrant A D into 8 equal parts : which being done, ſet one foot of 


your Compaſſes in the Point A, and with the other foot extend to | 


ine CB, 
will bea 


each of thoſe diviſions,and.transfer thoſe Extents una (Ne) 
wng divjdt e Laid ine into $\wrlequal parts, 

ine © 
ſo the Halves-and Quatter-points of: the'Compals are to be inſerted. 


The Line of Longituge-1., 111 i: pg 
rd doth 20 no Nentivili 2a? VTS 


horÞbs, and to þe numbred with 1,2,3,4, &c. unto $ : and: 


- WheLine of Longitude. 181 
The Demonſtration of the Line of Longitude. | 


Firſt, draw the Quadrant C AB, and divide the Side CA into Co 
| parts 3 then through each of thoſe equal parts draw Lines pa- 
rallel to the-Side A B, until they touch the Quadrant CB 3 which 
being done, {t one foot of your Compaſſes in the Point C, and ex- 
tend the other-foot unto each reſpeRiye Point of InterſeQion in the 

drant CB, and then transfer them to the Line CD ( which is to 
be the diſtance between C and B, or the Chord of 90 degrees3 ) 6 
ſhall thoſe Interſections divide the Line CD into 60 unequal Parte, 
which is called the Line of Longitnde. 


The Line of Verſed S$ines. 
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The Line of Right Sines. 

The Demonſtration of the Line of Sines is thus to be performed 3 
Firlt,draw the Line A C B, and upon C deſcribe a Semicircle, and one 
of the Quadrants divide into g0?, as the Quadrant ADC; then draw 
a Line through each.tenth degree of the Quadrant parallel to the Line 
ACB, it will divide the Line DC into 90 unequal parts,which will 
be a Line of Natural Sines, and to be numbred from C towards D, 
with 10,20,30, &c. unto 99. | | 


| The Line of Verſed Sines.. 

For the Projection of the Line of Verſed Sines, it is thus to be effected: 
Firſt,draw.the'Line A CB, and upon C draw the Semicircle ADE, 
which divideinto 180 degrees then drawing right Lines pargllcl to 

* the LineDC, they will divide the Line AB into 180 unequal parts, 
which will be a natural Line of Verſed Sines,and to be numbred with 
10,20,30,40, &c. unto 180, The 
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Thb Line of Chords: 
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Line bf Thowds. © © 183 
For the Demonſiration and Diviſion. of the Line of Chords, you 
muſt firſt draw the Diameter ACB'in the forcgoing Scheme, and 
upon the Center C deſcribe the. Semicircle A D B 3 which Semicircle 
divide into two equal Quadrants by the Point. D, then divide the 
Quadrant DA into 90 equal parts or degrees; this being done, ſet one 
foot of your Compaſſes in the Point A, let the other be extended to 
each degree of the Quadrant A D, which Extents transfer unto the 
Line A CB, as-you may ce the Arches lead in the foregoing Figure. 
This Lioe, fo divided into ninety unequal Diviſions, is called a Line 
of Chords, and may be fet on any Scale. Aftes this manner you make 
it.of what Radius you pleaſe, and number it with 10,20, 30, &c. 


I s The Line of -Nataral Tangents. 


* g* C» 


Firſt draw the Quadrant, 2s ing the feregoing Scheme, and divide 
it into 90 degrees, and from the Point B ere a perpendicular Line, 
as the innermoſt Line TB; "then from the Center C draw Lines 

_ through cach degree of the Quadrant C DB, until they touch the 
Line:T B, 'and 'thole - Interſetions, will divide the Line T B into a 
Natural Tangent, to be numbred with 10, 20, 39, &c. . 


The Line of Secants. 


Having drawn thoſe Lines in the foregoing Scheme, through each 
ripcfive degree of the Quadrant, from the Center C,uutil they touch 
the Line T B, extend your Compaſſes-from the Center C to the ex- 
tremity of each reſpective Line, and the foot of the Compaſſes tilt , 
remaining in the Point C, transfer the ſaid Lines unto the Line C DS, 

\ Gſhall they divide the faid- Line into unequal parts, which is a Line 
of Natural Sceceants, and number them with 10, 20, 30, &c. 


* Problems of Plain-Sailing by the Plain-Scale. 


ah Pwblem 1. 


(14: Ship ſaile NeE. by E. 208 Leagers 1 demand the Difference of 


1n 


by 
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184 | Plain Safling by 
 Inthe following Problems of Plain-Saiting, 


AC repreſents the Diftance ſailed. 
A B the Difference of Latitude. 

B C the Departure. 

BAC the Courſe, } 
AC B the Complement of the Courſe. Fig. 26, 


Draw the occult Line A B, take off 60 from the Line of Chords, 
| and ſweep the prick'd Arch d e. Set off the Courſe five points; taken 
from the Line of Rhombs, from d toe; then draw the Line A e C, 
and (et off 108 Leagues, by the Line of cqual parts, from A to C; 
ler fall the perpendicular BC, and fo finith the Triangle ABC, in 
which you will nd the Diff. Lat. AB 60 Leagues 3 the Departure 
BC 90 Leagues. 


Pwblem 11. 


A Sbip ſails N.E. by E. until ber Difference of Latitmde be 60 Leagwts; 
1 demand the Diftance and Departnre ? % 1 12488 


Fig. 26, 


Draw AB of the given length, and raiſe the occult perpendicular 
BC, ſet off the Courſe 5 points, as in the former: Problem. Draw 


A C until it meets with B C, and finiſh the. Triangle:z cthe-Difiadce [ 
is 108 Leagues, and theDeparture 90 Leagues. - | | J 
\'1 
P2oblem UT. | 

A Ship ſails N. E. by E. until her Departure be 90 Leagnes 3 14s 

| mand the Diſt ance and Diff. Lat. 
_ | | iy 10 Un , Fige 2Þ 

Draw the occult Line A B, and raiſe the Perpendicular BC df Y #* 
the given Length go Leaguesz then upon the Point C ſweep the  # 
\ Arch de with the Chord of 60*, and place the Complement of the | 
Caurſe three Points from d to e'; then'draw C e'Auntil it meecwith 
A B, and finiſh the Triangle. The Diftance' is*' 168 Leagnes;ult 
Ditfereace of Latitude 60 Leagues. | yy 
is I 


Problen 


the Plain Scale. _ 


Problem 1V. 


A Ship ſails between the North and the Eaft 168 Leagues, wntil the 
Difference of Latitnde be 60 Leagues 3 I demand the Courſe and Depar- 
ture f 
| Fig. 28. 


Draw A B 60 Leagues, and raiſe the occult perpendicular B. C, 


f take off the length of AC the Diſtance 108 Leagues, and placing 
{ one point of your Compaſſes at A, deſcribe the occult Arch cutting 
. the Line B Cat the point C, by which draw AC, and finiſh the 
n Triangle 3 the DepartureB C is 90 Leagues 3 with a Chord of 60? 1 
6 {weep the Arch d &, which meaſured upon the Line of Rhombs, will . 
-be found five points, the Courſe ſought. , 
J2oblem V. 
ma A Ship ſails between the North and the Eaft 108 Leagues, wntil ber 
4 Departure be go Leagues 3 I demand the Courſe, and Difference of Lati- 
tude ? - : 
Fig. 28. 
lar ; 
aW Draw the occult Lme AB, and raiſe the Perpendicular B C of the 


gce given Length go Leagues, take AC 108 Leagues, and ſetting one 
| point of the Compaſſes at C, deſcribe the occult Arch cutting the 

' Line AB at A, by whichdraw AC, and finiſh the - Triangle. The 
Courſe is found five points, meaſured as in the former Problem, the 
Difference of Latitude 60 Leagnes. 


Problem VI. 


A Ship ſails between the North and Eaft, until the Difference of Lati- 
tude be 60 Leagues, and the Departure go Leagnes 3 1 demand the Courſe 
and Diftance ? | » 

% | Fig. 28, 


Draw A B 60 Leagnes;raiſe the Perpendicular B C 90-Leagues, and 
by the points A and C draw AC, and finiſh the Triangle, The Courſe 
' found 5 points,as in the fourrh Problem, the Diſtance 108 Leagues. 


Bb Pwblem 
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Problem - VII. 


There are two Ports that bear $:W. by $. and N, E. by N. diftant 40 
Leagues, A Ship ſails from the Nortbermoſt of thim, firſt South, andthen 
IWeſt by South, ſometimes upon one of thoſe Courſes, ſometimes upon the other, 


until ſhe arrive at the Soutbermoſt Port ; I demand how many Leagues ſhe 


bath ſailed upon one Courſe, and bow many upon the other ? 
Fig. 29. 


Let A repreſent the Northermoſt Port, and E the Southermoſi 


AE their Diſtance, AD the Diſtance failed upon the South Courſe” 


b, 
D E the Diſtance upon the W. by S. Courle. | 
Draw the Line AE 40 Leagues, being a N. E. by N. and a S. W. 
by S. Line 3 Deſcribe the Arch t g, ſetting off three Points, and draw 
the occult Line A D, being a South Linez then ſweep the Arch hl, 
and ſet off four Points, drawing the occule Line D E, until it meet 
with A D, and ſo finiſh the Triangle ADE. The Diſtance failed. 
South is 29 Leagues, ard. W. by S. is 22 + Leagues. 


Problem VII. 


There are two Iſlands that bear Eaſt and Weſt and are diſtant 40 Leagmer, 
A Ship ſails from the Weſtermoſt N.E. by E. and then ſailing 22 Leaguer 
and a half further, arrives at the Eaftermoſt Port , I demand the Diſtance 
ſailed upon the firſt Courſe, and what was the ſecond Courſe ? 

Fig. 29, 


Let A repreſent the Weſtermoſt Port, E the Eaſtermoſt, D the place 
where the Ship. altered her Courſe, making the beſt of her way 3 AD 
the N. E. by E. Courſe; DE the other. Courſe unknown : Draw: 


A.E 40 Leagues, ſct off an Angle of three Points, and draw AD, 


the N. E. by E. Line occultly 3 take the Diſtance 22 Leagues anda 
half, and placing one point of your Compaſſes in the point E, crols: 
theLine AD in the point D, draw DE, and finiſh the Triangle. 
The Diſtance upon the firſt Courſe is 29 Leagues, the Angle at E 1s- 
fur points, therefore the ſecond Courſe is S..\E., 


Problem: 
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- by the Plaſn Scale. | 187 
Problem 1V. 


Two Ships ſail from the ſame Iſland, the firſt ſails N.W. by N, 22 
Leagnes anda half, the ſecond W. by N. 40 Leagues, and arvive at their 
ſeveral Ports I demand the Bearing and Diſtance of thoſe Ports, 


Fig. 29. 


E repreſents the Iſland, D the Northermoſt Port, A the Weſtermoſt. 
Draw A E 40 Leagues, and fet off the Angle at E four Points, and 
draw D E 22 Leagues and a halt; then by the Points D and A draw 
A D, and finiſh the Triangle. The Angle at A is three points, which 


ſhews the bearing of the Ports to be E. N. E. and W. S. W. and the 


Diſtance A D 2g Leagues. 


Problem X. 


A Ship ſails from a certain Port W. N.W. 22 Leagues and a balf, 
and then more Southerly 2.9 Leagues, and ſhe is forced bick again to the Port 


from whence ſhe came 40 Leagues, 1 demand ber Courſe from rhe ſecond 


Place to the third, and how ſhe ſteer'd back again ? 
Fig. 29. 


E repreſents the firſt Port, D the place where the Ship altered her 
Courſe, A the place where {he was driven back. 

Draw the Line DE 22 Leagues and a half, take the Diſtance AD 
29 Leagues, placing your Compaſſes in D, deſcribe the occult Arch 
at A, and take the Diſtance A E 40 Leagues 3 deſcribe another occult 
Arch croſſing the former in the point Az draw AE and AD, and 


finiſh the Triangle. The Arch mn is 9 points, therefore the Courſe 


from the ſecond place to the third, is S. W. by S. and ſhe fieered 
back again to the firſt Port E. N. E. 


Here follow ſome Problems of Mercator's Sailing, wrought two 
Ways. 

Firſt, By the Plain Scale only, by taking the middle Latitude,which 
is not exactly trac, but may ſerve as an Approximation in a fingle 
Courſe, provided the Diſtance be but ſmall, otherwiſe *tis too grols. 

The ſecond way is by the Meridional Parts, which will be exaQ ac» + 
cording to the capacity of the Inltrument. 


Bb 2 The 


188 The Qle of the Plain Scale | 8 
Lhe Uſe of the Plain-Scale in Mercator's. 


£2 . 
A - "7 » 
EA 


Dailing by the middle Latitude. 
Problem. 1. 


4.79 


Ju 0 


A Ship bing in the Latitude of 40*, ſails a N. Weſterly Courſe, until” 


ſhe come into the Lai, 45 30, the Difference of Longitude 90 Leagner ; 
I demand the Conrſe, Diſtance, and Departure ? : 


Fig: 30; 


For the ſolution hereof bythe Plain Scale,firſt draw the Line A CB; 
and upon the Center C deſcribe the Semicircle ADB, and croſs the 
Line ACB at Right-Angles with the Line ECD; then find the 
middle Latitude, by taking the halt Sum of both Latitudes added to- 
gether, which you will ind to be 42: 15/, which middle Latitude 
ſet off from D to Mand L both ways, and draw the Line M L, then 
ſat the DiftanceD F from B to G, then ſet off the Difference of : La- 
titude 110 Leagues from Bto H, and from G-to A, and upon -the 


point A ere a Perpendicular, as AK, and from A (et off* the Diffe- 


rence of Longitude in Leagues, which is 903 from the point K draw 


the Line K G, then from the point H erect an occult Perpendicular, 


as the Line HI; then laying a Ruler from the point B to the point 
E ( where the Line B K doth cut the Line EC) and draw the Line 
Bl; then upon the point B deſcribe the occult Arch Cn, which be- 
ing meaſured on the Line.of Chords, will be found to be 31 3, or2 
points three quarters, which is the Courſe required, N. N, W. three 
quarters Welterly: and the Line BI js the Diſtance required, which 
being meaſured upon the Line of Le2gues, will be found to be 128 
Leagues, and the.Departure HI 67 Leagues. 


12:oblem- It. 
A. Ship being in the Latitude 40- North, ſails N. N. I. 3 (or 7* 5 


+ 


Weſterly) wntil ſhe come into the Latitude of 45% 30 ; Idemand the Dir 


| Ranceran, the Diferece of Longirude, ard the Departae 


Fip. 30% 
In the ſolution of this Problem by the Plain Scale,draw the Line AB 


at any convenient length, and upon C deſcribe the Semicircle ay 
and 
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kn-Yercatozs Satling, - 189 , 
and find the middle Latitude as before, and ſet it of fromDto M © 
and L, anddraw the Line M L, and upon the point B deſcribe the 
obſcure Arch C n, and ſet off the Courſe given, (which is 2 points 
three quarters, or 31” and a quarter ) fromCto n, and ſet the Di- 
tance | F from-C toG, and trom B ſet off the Difference of Latitude 
_ 110 Leagues, and the ſame Diſtance from G- to: A, and from the 
. poin's H and A erect the two Perpendiculars HIand AK 3 then 
through the point n, draw the Line BI, which being meaſured in 
the Scale of Leagues, will be found to be128; then laying a Ruler 
from G to the InterſeQtion of the Lines at E, draw the Line G K, 
and note where jt interſeCteth the-Line A K, which is atK : So the 
Diſtance A-K being meaſured upon the Scale of Leagues, will be 
found to be go Leagues, the Difference of Longitude ſought, .and 
HI the Departure 67- Leagues. 


Problem TIL.- 


A*Ship being in the Latitude 40” North, ſails between the North and 
the Weſt, until ſhe arrive to the Latitude 45* 30!, and that ber Diſtance 
run be 128 Leagues , I demand the Courſe, Difference of Longitude, and © 
Departure F 

Fig. 30. 


For the ſolution of this Problem, -firſt' draw+ the Line ACB at 
any convenient lengthz and upon C deſcribe the Semicircle A D B, 
and ſet off the middle Latitude as before, and likewiſe the Diſtance 
CF fromC to G, alſo the Difference of Latitude in Leagues from B - 
toH, and fromGto A3 then erect the 2 Perpendiculars at H and A, 
then take the Diſtance between the Compaſſes, and ſet one-foot of 
the-Compaſſes in B and extend the other foot towards I,until it doth + 
interſe& the Perpendicular at H in the pointI, and drawB1; then 
laying a Ruler upon the point G, unto the In:erfeion of the Lines at - 
E, draw the Line G K, and note where it dothinterſe@ the Perpen= 
dicularat A, which will beatK 3 then the Diſtance KA. being mea» 
ſured on the Scale of Leagues, will be tound to be go, the Difference 

of Longitude fought.. Then for finding of the Courſe, with the Radi- 
us of your Scale draw-the obſcure Arch Cn, and that being meaſurcd * 
on the Line of Chords, will be found to be 31” and a quarter, or two 
points three quarters, the Courſe required, which is N. N, W.: three 
quarters: Welicrly,, and the. Departure HI 67 Leagues. 

Problem. 


-190 The. Uſe of the Plain Scale. 


'W.1258 
rence of Longitude and Departnre, 


— 


Pwblem IV. 


A $Sbi being in the Latitude 40* North, ſails N. N.W, 4 or (73) 
T 3 1 demand the Latitude of 1be ſecond Place, the Diffe- 


Fig. 30, 


For the ſolution of this Problem, firſt draw the Line B A of any con- 


.venient length 3 then from one end thereof, as B, deſcribe the occult 


Arch Cn, and ſet off 31” and a quarter, or two points three quarters 
fromCton 3 then by the point n draw the Line BI, the Dillance 


228 Leagues, and from the end thereof, as at I, let fall the perpen- 


dicularl H 3 then meaſure the Diſtance H B, which you will tind to 


be 110 Leagues, or 5* 30! 3 the Latitude of the fecond Place is 45? 


39, Then having the two Latitudes, find the middle Latitude, as is 


before dixeted 3 then upon the Line B A, and upon the Center C, 


deſcribe the Semicircle BD A, and drawing the Line DE from the 


point D, ſctoff the middle Latitude 42* 45” both ways, to M and L, 
and draw the Line ML; then take the Diſtance DF in your Come - 


paſſes, and ſet it off from B to G, and from HtoA3 then upon the 
point A ere& an occult Perpendicular, as M K 3 then by the point E, 
draw the Line GK, till it interſe& the Perpendicular at K'3 then 


draw AK, which being meaſured in the Line of Leagues, will be 


found to be go Leagues, or 4 30, the Difference of Longitude,and 


HI the Departure 67 Leagues. 


Prwblem V. 


A Ship being in the Latitude of 40? ſails in that Parallel, until ber 
Difference of Longitude be 6”; I demand ber Diſtance run. 


This Queſtion is uſually demonſtrated among the Problems of Mer- 
cator's Sailing, by a Scheme drawn tor that purpoſe, differing from 
that already deſcribed 3 but we ſhall hereſhew the way how to reſolve 
this Problem by the Line of Longitude on the Plain Scale. 

It is to be underſtood, that, according to the Globe, the Meridians 


.do incline nearer together, until they concur and interſect each other 


in the Poles, {© that thereby the degrees of Longitude arc not -6o of 
the EquinoGtial Minutes in any Parallel on the North or South Side 


T_T anwm< co _ _AcGqvo .iA[þ_ m-- 
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in Bercatoz's Sailing, - 19x 

of the EquinoQtial 3 but the nearer toeither of the Poles you approach, ' 
the more they decreaſe,. ſo that in the Latitude of 60 deg.: there are 
but 30 min. of the Equino@ial to one degree of Longitude) and in 
the Latitude of 84 degrees, there are but 6; minutes, which doth 


thew the Errors of the Plain-Zhart : And therefore in failing it ought 


to be reQified according to the Globe, and to that end was this Line 
of Longitude contrived, which is thus to be uſed. 
If you defire to know how many minutes there are in a degree of 


| Longitude in any Latitude, you muſt extend the Compaſſes from the 


Center in the Line of Chords, ro the degrees of the Latitude of the 
Place, and the ſame Extent will reach from the Center at 60, on the 
Line of Longitude, to the number of minutes anſwering to a degree 
of Longitude in that Latitude. ; 

Therefore for the ſolution of the fifth Problem here propoſed; ex. 
tend your Compaſles upon the Eine of Chords, from the Center to 
the Latitude of the Place, which is 40',and the ſame extent will reach 
from the Center at 60, in the Line of Longitude, to 46, which ſhews, 
that 46/ make adegree of Longitude in that Latitude 3 which 46- 
being multiplied by 6, the degrees of - Longitude, gives 27 6, the-. 
Diſtance 1nn, . which was required- 


Pwblem VI. 


A Ship being inthe Latitude of 49”, ſails in that Parallel 276%; F 
demand ber Difference of Longitude. - 


For the ſolution of this Problem, find how many minutes make a + 
degree of Longitude in the Latitude of 40*, ( as in the laſt Problem) 
which is 46 3 therefore if you divide 272- ( the Diſtance run ) by 46 
(the Miles ina degree of Longitude in that Latitude ) the Quo- 
tient will be 6®, the Difference of Longitude required. 
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| Another Way to work Mercator s Sailing by the Plain- 


Scale, by the Meridional Parts. 


JPoblem 1. 


A Ship fails N, N. W, from the Latitude 40* North, to the Latitude 
42 20f North 5; T demand-the Diftance ſailed, the Departure, and Dif- 
ference of Longitude. 

Fig. 31. 


Having the two Latitudes 40” North, and 42* 207 North, find the 
Meridional Difference of Latitude by the Table of Meridional Part, 
which is 186%, and ſubtracting the one Latitude from the other, the 
Difference is 29 2&f, or 1400, 

To work this Problem, Draw the Line A b B, then place 140 from 
Ato-b, and 186 fromAtoB3 raiſe the two occult Perpendiculars, 
b c and BC, ſet off the Courſe two points, and draw the Line A cC, 
producing jt until it cat both the Perpendiculars in the points c and 
C, and ſo finiſh the two Triangles A b c, and A B C. The Diſtance 


Acis 151*, the Departure-b c 58?, and the Difference of Longi- 
tude B C 777. 


- 


Problem 11. 


A Ship ſails from the Latitude 409 N. to the Latitude 42" 20f N, 
wntil ber Difference of Longitude be 77! Weſterly , I demand the. Courſe, 
Diſtance, and Departure. 

Fig. 31. 


The Meridional Difference of Latitude is, as in the firſt Problem, 
186/, the proper Difference of Latitude 1407. 

[Draw A B 186/, place 1407 from A tob, raiſe the Perpendicular 
B C of his given length 77/, and alſo the occult Perpendicular bc; 


by the points Aand C draw AC, and tiniſh the two Triangles: the | 


Courſe, the Angle at A, is two points, or N, N. W. the Diltance Ac 
151”, the Departure 587, 


Pyroblem 


tc 
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Problem 111. 


' A Ship ſails Weſterly 151” from the Latitude 40" North, to the Lati- 
inde 42* 2c! North I demand the Courſe, Depariure, and Difference of 
Longitude. 

| Fig. 31. 


The Meridi.nal Difference of Latitude is 186 minutes, the proper 
Diff. Lat, 149 minutes. 

Draw A B 1867, and Ab 140, as before, and raiſe the two oc- 
cult Perpendiculars be and B C 5 take the Diſtance 151%, and pla- 
cing, one point of your Compaſſes in the point Acroſs the occult Line 
bc in the point c, and draw A c, producing ic until it con:ur with 
BC, and finiſh the Triangles. The Courſe is two points, or N. N.W. 
the Departure 58/7, the Difference of Longitude 777, 


JPwblem IV. 


A Ship ſails N.N.IW. 151, from the Latitude 40” North; I demand 
the Laticude, Departure, and Difference of Longitude. 


Fig. 31. 


Draw the occule Line A B, and ſet off the Courſe two points, and 
the Diſtance A c 151), let fall the perpendicular bc, and fo finiſh the 
Triangle A bc. Then Ab will be found 14%, or 2'20/, which 
makes the other Latitude 42® 207, by which you will find the Merid. 
Parts to be 186*. Place 1867 from A to B, and raiſe the occult Per- 
pendicular B C, until it meet with Ac C continued, and fo tiniſh the 
Triangle A B C. The Departure bc is 58 min. The Difference cf 
Longitude B C 77 min. 


Problems of Great-Circle-Sailing. 


Pwblem 1. 


Two Places both in one Latitude, the Difference of Longitude being given, 
to find by what Latitudes and Longitudes the Arch paſſes, and the Comrſes 
end Diſtances from Place to Place, in the Arch of a Great Circle. 

C c Exampl:, 
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Ex ample. 


Suppoſe the Lizard and Pangam-liland on New-found- Land, both 
in the Latitude 50* North, the Difference of Longitude between 
them 47'3 I demand by what Latitudes and Longitudes the ARA 
paſſes,and the Courſes and Diltances trom place to place. $ 

ig. 32. 


Draw the Line A E, and place the Tangent of 40" th: Comple- 
ment of the Lititude from Ato B 3 with 60" of the Chords ſweep 
the Arch D E, and fet off 47, the Difference of Longitude from E to 
D. and draw the Line A V,and place the Tangent 40”, the Comple- 
ment of the Latitade, from AtoC; then araw the Line BC upon 
the Arch DE, ſet off every'5” tiom E to D, and draw the prick'd 
Lines, Ab, A e, Ad &c. and where thele Lincs interſe B C. place 
the Letters, b, e, d,f, g. &c. The Diliances, Ab, Ae, A d, &c. be- 
ing meaſured on the Line of Tangents, are Tangents Complement of 
the Latitude, 'as tollow. 


Z Compl, Lat, | The Latitudes. 

Ab | 39 | 4-0 

Ae | 38-5 s FI > 
Ad} 38 |} E 52 

Aft-|'37 + | 195.7 
asg|37+|| £ | 534 
An | 37 + uv | 532, 
Ao | 35s yo 52 

A u'j 38 5 S SI + 

' VT TS ' IF. _ JO 


©—— — — — — 


_— — — 


Theſe are the Latitudes by which the Arch paſtes at every 5* of 
Long, from B repreſenting the Lizard,to C which repreſents the Toad 
Having theſe Latitudes and Longitudes, you rzay find the Courſe 
ard Diſtance from place to place according to Mercator's $ ailing, 
A cis the Tangent Compl. of the greateli Latitude: by which the 
Arch paſſes, 52”. 
$o the Latitudes and Longitudes of the feveral Points, b, e, d,&% 
are asfollows 3 likewiſe the Courles and Diſtances from place to place, 
Lo, 


BY Sw a... ao a©® oc wc 


mm - 


| Lon. | Lat. | * Places. $ Carrſes, Dift, 
B-| 00® 50® From B to b | W. N.W. ; W. | 165 
L643 $1 From b to c | W.N. W,3 W. | 179 
© I © g1 I From e fo d W. by N F Ww, | 188 

Wea en%: From d to ft | W.byN,{W. 184 
f |20 | 52+] |Fromf to g | Almoſt W. 149 
g |25 | 524| |Fromg ton |W.byS.? w, | 176 
n |3o | 525 From n to o | W. by S. 3 W. | 187 

| oO | 35 | 52 From o to u | W.byS. 188 
u [40 | 515 From u ta 1 W.S,W,3W. 196 
i [45 [50+ From 1 to C | W. S,W., £ W. $1 
C147 159 tf RP 
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19wblent 11. 


Two Places differing both in Latitude and Longitude, to find the Lat. and 
Long. by which the Arch paſſes, and the Courſes and Diſtances from place 
#0 place, 

Example, 


Suppoſe the two Places to be Trinity- Harboar in Virginia, in the 
Latitude 36 North, and the Lizard in the Latitude 50* North, the 
Difference of Longitude between them 68 deg. I demand by what 
Latitudes and Longitudes the Arch paſſes, and likewiſe the Courſes 
and Diltances from place to place. 


Fig. 33. » 


Draw the Line A F, place the Tangent of 40", the Complement of 
the Lizard's Latitude, from A to Cz with 60? of the Chords deſ.ribc 
the Arch E F, placing 68 deg. from F to E, drawing the LineA E ; 
then place the Tangent 54 deg. the Complement of Trinity-Harbour's 
Latitude from A to By and draw B C, letting fall the Perpendicular 
Ad; then ſet off evcry 5 deg. from E towards F, (becauſe we fail from 
B) draw the prickt Lines, A 1, A 2,@c. the Dittance,A 1,A 2,A 3,6, 
meaſured on the Line of Tangents,gives the Complements of the La- 
titudes by which the Arch paſles at every 5 difference of Longitude 
from B, repreſenting Trinity» Harbour, towards C, which is the Lizard. 


Cc 2 Th: 


—_— +. Ah. 
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The Diſtances, A 1, A2, A3, Oc. are as follows, 


ys 


| Diſt, | Deg. - | Long. \ Latit, { 

" oY. 51 KS B | oo | 36 +4 

A 2 48 4 | .2.2 I 5 39 | 

I Nj3 {46% We 2 09 | 417 | 
DOT SET". 11 8.4 13-404 
=. 42; Ml 5 7-0. [m2 
A 6 | 41 5 a 1. 32-1: 1 
a 7:140t-| S321 > | 232 | #25 
A9| 39% #3 1 *j 42. 30 
A 10 | 29 -*. wy 9 SS + BY 
Yr" —_— = r0 50 50 + 

Fl EY tht v6.1." | 55-]: $0 

BP. 7 SE j1z| 6.| 505 

BS 80 $ - 68 _ 


— — —__on __ __—_— — __—— 
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Having the Latitudes and Longitudes | 
by which the Arch paſſes, you may| 
find the Courſes and Diſtances from 
Place to'Flace,by Mercator's Sailing, 
as in the Froblem afore-going, 


TS 
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, 


The Courſes and Diſtances from Place to Place, wrought 
by Mercator, are as follow im the Table. 


| | 
Places. Courſes, Diftanceg, 
From B to 1 N.E7E. 299 
From 1 to 2 N. E. by E. 276 
From. 2 to 3 N. E. by E. ; E. 255 
From 3 to 4 N.E. byE. * E. 239 
From 4 to 5 E, N.E. 226 
From 5 to 6 E.N.E. :E. | 2412 
From 6 to 7 E.N.E. 2 E. 202 
From 7 to 8 |} E. by N. 99 | 
From 8 to s | E.byN.;E. 193 
From 9 to 10 | E.by N.;E. ig2 | 
From 10 to 11 | E. fomewbat N. 177 
From 11 to 12 | E.by S. 3 E, 192 
From 12 to 13 | E. by S.: E. 193 
From 13 to-C E. by S. 3 E. 117 
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Aſtronomical rivtems W2:ought by. 
the Plain-©cale , 


1oblem I. 


The Sun's Place or Diſtance from the next Equinoial Point, and the 
greateſt Declination being given, to find the preſent Declination. 


Example. 


The Sun's Place is 26 deg. } of Taurws, that is 56 dep. } from the 
Equinodial Point Aries 3 I demand his Declination. 


Fig. 34 


With the Chord of 6o deg; deſcribe the Semicircle B D C, ard raiſe 
the Perpendicular A D, and-from the point C ſet off the greateſt De- 
clination 23 deg. 5, from C to E, and draw the Line AE 3 then fot. 
the Sun's Longitude ſet off. the Sine 56 deg. } upon the Line AE 
from A to F 3 then from the.point F, take the neareſt DiRiance F1 to 
the Line A C, which meaſured on the Line of Sines, is 19 dep. : 
or elſe through the point F draw G H, parallelto BAC; then AG 
meaſured on the Sines, or CH on the Chords, give 19 deg. 4, the 
Sun's preſent Declination Northerly. 


Pzoblem IL. 


The Sun's greateſt and Kher Declination being given, to find bis Placs 
.or T ongitude, 


Example. 
The Sun's Declination is 1 rg” + North, increaſing 3 the greateſt De 
clination (as before) 23%; : I demand the Sun's true Place. 
Fig-34 | 


Draw B C,and deſcribe the Semicircle B D C,raife the Perpendi:uls 
A D, and draw the Lice A E, es in the tormcr Problem,place the Suns 
Declination 19 deg. 7 from B and CtoH and K » draw the Line H K, 
which 


" 


1t 


lace 
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which interſeqs AE in the point F: the Diſtance AF isa Sine 56? 3» 


- the Sun's Dittance from Aries 3 fo that the Sun's Longitude is 26” ? 


of Taurus. 


Pwblem 111. 


The Sun's Place and greateſt Declination being given, to find bis Right- 
Aſcenſion. | 
Example. 


The Sun's place is 26 of Taurw, the greateſt Declination as be- 
fore ; 1 demand his Right-Aſcenſion. 


Fig, 24. 


Deſcribe the Semicircle, draw A D and AE as before, place the Sine 
56* 3, the Sun's Diſtance from Aries, from A toF 3- through the point 
F draw the Parallel HK 3 then is + G the Sine of the Right- Aſcenſion, 
GH being Radius, which you may meaſure after this manner.: Place 
the Diſtance H G from A to 03 upon ©o as a Center, with the Diſtance 
F G, deſcribe the occult Archat M3 a Ruler laid from A until it touch, 
the Arch, will cut the Semicircle BDC in the pointN3 the Arch C n 
is the meaſure of FG 54' 5, the Right- Aſcenſion. 


J2obl:m- IV. 


The Sun's Declination given, ( the greateſt. Declination -being-known >) to- 
find the Right- Aſcenſion. 
Example. 


The Sun's Declimation is 199 3 North-increafing 3 I demand' the 
Ripht- Aſcenſion 2 


Fig. 3 4 


Deſcribe the Sermicircle BD C, and draw the Line A-D and A E a5 
betore 3 place the Declination 19*% from Band C<o H and K, draw- 
ing HK ; F G being meaſured, as in the third Problem, gives the 
Ripbt- Aſcenſion ( as before) 54 deg. 4. 


P!oblem. 


The Ute of the Plain Scale, 


Pzoblem V. 


The Latitude of the Place, and the Sun's Declination being given, to find 


by Amplitude ? 
Example. 


Tn the Latitude 5 1* 4 North, the Sun's Declination being 179 3 N, 
I demand the Sun's Amplitude. | 
Frg. 35. 


Draw B AC, and the Semicircle BZC, the perpendicular AT, 
place the Latitude or Height of the Pole 51” 4 from C to P, and draw 
A P, ſet off the Complement of the Latitude 38? {+ from B to Q, and 
draw AQ the EquinoGial; place the Chord of the Declination 17"? 
from Q to D, and the Sine thereof trom A to G, and draw the Pa- 


rallel of Declination A F. A F meaſured on the Line of vines is 29* 4, * 


the Amplitnde required. 


Pwblem VI. 


The Latitude of the Place, and the Sun's Declination being given, 1 
find the Aſcenſional Difference, 


Example. 


In the Latitude 51* 4 North, the Sun's Declination 179 }. Noth 
I demand the Aſcenfional Difference. 


Fig. 35. 


Deſcribe the SemicircleBZC, and draw the Lines AZ,-AP, 
AQ, andDF, as in the 5th Problem; F Gis the Sine of the Afﬀcen- 
ſional Difference to the Radius DG, which is thus meaſured : Place 
DG f:om A to 03 upon o, as a Center, with the Diſtance F G de- 
ſcribe the Arch at E; a Ruler laid from A until it touch the Arch, 
gives the point I; and BI 23 }. is the meaſure of the Aſcenſional 
Difference, 

What the Aſcenſi-nal Difference. is, and the Uſe of it, maybe ſeen 
Prob. 5, 6, and 7. Chap. 7+ 


Publem 


I 


fe e& 
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Problem VII. 
"The Latitude of the Place, and the Sun's Declination being given, to find 


-when the Sun ſhall be due Eaſt or Weſt. 


Example, 


Tn the Latitude 51* 7 North, the Sun's Declination 172 5 North ; 
Tdemand at what time he ſhall be due Eaſt or Weſt. 


Frg. 36. 


Deſcribe the Semicircle B-Z C, and draw the Lines A ZAP, AQ 
and DO, as before. E Ois the Sine of the time from 6, that the Sun 
is Eaſt or Weſi to the Radius D O to meaſure which, place D O from 
A to a, and upon the Center a, with the Diſtance E O deſcribe the 
Arch at g a Ruler from A, until it touch the Arch, gives the point L, 
andB L 14* Lis the meaſure of EO, which reduced to time (Vide 
Prob, 7. Chap. 7.) makes 59” 3 which ſhews that the Sun is.due Eaſt 
at 59” paſt 6 in the Morning, and due Welt at one-minute paſt 5, or 
59 min. before fix at Night. 


JP2oblem VIIL. 


The Latitude of the Place, and the Sun's Declination being given, ts 
find the Altitude of the Sun, being due Eaſt or Weſt. 


Example. 


In the Latitude5 1* + North, the Sun's Detlinatian being 1793. N. 
Idemand the Sun's Altitude being ducEaſt or Welt. 


Fig. 36. 
Deſcribe the Semicircle B Z C, and draw the Lines A Z, AP, Q A, 


and D O, as before, AE being meaſured on the Line of Sines, is 23® 
ifere, the Swun*s Altitude being due Eaſt or Welt, 


Dd Poblem 


The Uſe of: the Plain Scale, 
Problem IX. 


The Latitude of the Place, and the Sun's Declination being given, to fab 
the Sun's AMitnde at fix. 


Example. 


In the Latitude 51* + North, the Sun's Declination being 1793. N, 
Idemand his Altitude at fix. 
Fig. 36, 


_ Deſcribe the Semicircle B Z C, draw the Lines A Z, AQ and DO, 
and through'the point O'draw the Line Lo b, parallel. to B C ; BL 

\6r Cb meaſured on the Chords, or AI on the Sines, gives 13* 3, the 
Altitude of the Sun at fix. 


Problem X. 
The Lankihe of the Place, ,and the Sus's Declination being given, te 
find the Sun's Azimuth at ſix. 
Example. 
In the Latitude 51* 3 North, the Sun's Declination 17* 3 North; 


Idemand the Swr's Azimuth. at ſix. 
Fig. 36+ 


Deſcribe the Semicircle B Z C, and draw the Lines A''Z, A P, AQ 


ard D O as before; draw L ob, as in the 9th Problem : Io is the 
Sine of the Sun's Azimuth to the Radius 1 L, which is thus meaſured 3 


-place I Lftom A ta e, withthe Diſtance I 0 upon the Center e 3 de- . 


ſcribe the occult Arch at'd 3- a Ruler laid to touch the Arch, gives the 
point b,, and Ch meaſured is 11* z the Azimuth from Eaſt to Welt, 
So that "the Sun is E. by N. at 6-in the Morning, and W. by N. at 
4 at aheupF | 


} 


AP We *- -226bleii $4 


The Ltitude of the Place, the Sun's Declination and Altitude givaty 
t6-. find. the Sun's Azimuth. 
Example. 


* 37 ? 
n= 
: & 
- 5 - 


{oy 


: 3 
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Example. _ 


In the Forenoon, in the Lat. 51* + North, the Sun's Declination is 


20* + N, and his Altitude. 43* 3,1 deniand his Azimuth. 


Fig. 37- 
Deſcribe the Semicircle BZ C, and draw the Lines AZ, AP,A Q 


and D F, the parallel of Declination, as in the former Probleins ; place 


the Altitude 43” fromB and C:to d and &, and draw the Parallel 4 & 
which interſe&s the Parallel: DF in the point G. I G is the Sine of 


the Sun's Azimuth from the Eaſt towards the: South, 14 bcing the 


Radius 3 which to meaſure, place Id from Ato. C, and thereon with! 


the Diftance I G deſcribe the Arch at f;5 a Ruler laid from A to touch 
the Arch, gives the point h, Bh 24 + is the meaſure of IG, Eaft 
Southerly. So that the Sun's Azimmth is S. E. 65% 4. 


Pooblem XII. 


The Latitude of the Place, the Sun's Declination and Altitnde being 
given, to find the Hour from Noon, "SIT 


Example. 


In the Afternoon, in the Latitude 5 1* . North, the Sun's Decli- 
nation is 20* 4, the Altitude 43* 3 I demand the Hour, 


Pig. 37% 


Deſcribe the Semicircle BZ C, and draw the Lines A 7Z, A P,AQ 


DF, and de, asin the 11th Problemz FG is the Sine of the Hour 
from fix, which to meaſure, place DF fromAtou, and thereon with 
the Diſtance F G ſweep the Archat K3 a Ruler laid'to touth. the 
Arch, gives the point 0, and Co is the meaſure of 'FG 45*, which 


reduced into time, gives three Hours, the time Afternoon. 2 


- 7" 
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Shall.not ſay any thing; of the-Deſcription of this Scale, nor of the 
[ ProjeQion of the Lines thereon, being the-Logarithms of Numbers, 
Sines, Tangents, &c. placed upon a Scale; This is- ſufficiently ex«- 
plained by. Mr. Ganter,, Mr. Wingate, and others, . 


To. find a whole Number on the Line of Numbers. 


Among the figured Diviſions look for the firſt Figure of your Num-- 
ber 3 then for the ſecond figure, count fo many tenths from the long 
diviſions on towards the end of the Rule, as the Unites in the ſecond 
figure amount to 3. then for the third figure count from the laſt tenth 
ſo many Centeſms as the tigure bath Unites 3 and fo likewiſe for the 
fourth Figure, count from the laſt Centeſm ſo many millions (or thou: 
ſands) as the ſame fourth figure contains Unites 3 this done, that ſhall 
be the point where the. Number propounded is repreſented on. the 
Line of Numbers. . 


The-Number given being 12, to'find the Point on. the Line of Numbers 
that doth repreſent the ſame. . 


Therefore according to the Rule, 1 being«the firſt figure of this 
Number, I take the diviſion at the figure 1 ( in the middle of the 
Line ) for the firſt figure 3 then the ſecond figure being 2, I count 
two tenths from that 1, and that is the point repreſenting 12, where- 
commonly there is.a ſmall Braſs Center, becauſe tis often in uſe. . 


Suppoſe the Point repreſenting. 144 were required to be . found upon the 
Line of Numbers, 


"For the firſt Ggure in the Number, being 2;-I take (as before) the 
middle 1 3 then for-the ſecond. figure which is 4, 1 count 4 entae 
Wal 
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$hall.not ſay 
Projection ©! 
Sines, Tangents 
plained by. Mr. ( 


To. find. 


Among the f 
ber 3 then for th 
diviſions on tow 
figure amount tt 
ſo many Centeſi 
fourth Figure, c( 
ſands) as the ſan 
be the point wh 
Line of Numb, 


The-Number | 
that doth repreſen 


Therefore act 
Number, I tak 
Line ) for the | 
two tenths fron 
common]y ther( 


Suppoſe the Pt 
Line mh Number. 


For the firſt f 
middle 1 3 ther 
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wards, and from that tenth I count 4 Centeſms or hundred parts fur- 
ther, and that is the point repreſenting 144. 
| To find the point repreſenting 1728, firſt(as before for x thouſand) 
I'take the firſt in the-middle of the Live 3 ſecondly, f6r the ſecond 
Figure, being 7, Ireckon ſeven tenths onwards, and that is 700 
thirdly, for the third Figure, being 2, Ireckon 2 Centeſms from the 
7'tenths, which repreſenteth 20 3 and then laſtly for 8 you may rea- 
ſonably eſtimate 8 millions, or thouſand parts, from the laſt Centeſms, 
and on point laſt found will be the. point repreſenting the Number 
1728... 


To find a Fratlon, or broken Number, onthe 
Line of Numbers. 


The FraQtions that are to-be found on the-Line of Numbers, ought 
always to be Decimal Fractions, {+ +, +++, (or 1, 01, 001) either 
Iiches, Feet, Yards, Pearches, or the like. alſo in Weight or Time,or - 
any othcr Denomination, all other Fractions muſt be reduced into - 
Decimals 3: and being thus confidered, they are expreſſed as whole 


Numbers upon the Line, '/ 
Note... 


If you call 1 at the beginning of the Line one tenth of any Inte- 
per, then 2 following muſt be two tenths, 3 three tenths, ec. and 
the 1 in the middle; one Integer.3 2, two Integers, &«c. and the 10 
at the end-muſi be 10 Integers. 

But if one at the beginning, be one Integer, then x. in the middle 
maſt be 10 Integers, and 10 at the farther end 100 Integers 3 and 
all the.intermediate Figures, 20, 39, 40, 50, 60,70, $0, 90, ſo'many - 
Integers 3 and every. longeſt diviſion between, as 21, 22,23, 24, 25, 
26, &c, lingle Integers 3. and the thorteſt of thoſe diviſions, tenths of - 
thoſe Integers 3 and ſo in proportion infinitely, as-;, 1, 10, 100. - 
IO, 100, 1000». 100, I000, 10000, Oc, 


Publem 1. 


Two Numbers being. given, to find a third Geometrical Proportion, and + 
#0.2 third a fourth, and to a fourth a fifth, &c. - 


Example, 


<4 r— + ——Ae Guo ee wo TV OS» + RR Arr —— 
Y "4 
- 
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Example. 
ba Let the.two Numbers given be 2 and. 4, unto. which it is required 


to had a third proportional, &c. Therefore for the performance here- 


of; by the Line of Numbers, extend the Compaſſes from one of the 


Numbers given to the other 3 this done, if you apply the ſame extent 
either upwards or downwards from either of the Numbers propoun- 
ded, the moveable point of the Compaſſes will fall upon., the third 


proportional required 3 and fo the fameextent being applicd theſame ' 


way, from the third, the moveable point -of the Compaſſes will fall 
upon the. 4th proportional, and from the 4th to a 5th, &c. and ſo to 
more, as you pleaſe 3 for it you extend the Compaſſes from 2 to 4, 
and turn the Compaſſes upwards, with one point reſting on 4, the 
moveable point will tall on 8, the third proportional, and from 8 to 
16, from 16 to 32, from 32 to 64, and fo forward. 


12oblent 1], 


One Number being given to be multiplied by another Number, to find 
the Produd. 


To iecſolve this Quetiion Arithmetically, whether by natural or 


artificial Numbers, the proportionis: As 1 is to the Multiplicand, 
{o is the Mulciplicator to the Product. 


Example. 


; Let the Multiplicand $ be maltiplied by 5, the Multiplicator 3 ex- 
tend the Compaſſes on the Line of Numbers,” from 1 to the Multi- 
plicand 3 the ſame extent being applied the fame way from rhe Mul- 
tiplicator, will caule the moveable point to fall on the Produc; for 
if you extend the Compaſles from T to 8, the ſime extent the fame 
way will reach from 5 to 40: and fo if you would now multiply ary. 
Number by 8, as the Compaſſes now fland, it is bar placing one foot 
in any Number given, and the moveable point will tall on the Pro- 
dud 5 as if you place one foot in'9, the other will fall in 72, and fo 
trom 8; it will fall in 64, and from 7.to-56, and from 6 to 48, fo 
that che' Table of Multiplication may by this be” cafily made 3* the 


extent of the Compaſſesmay be taken from 10 at the* further end'of 


the Line, which you may call 1. 


Problem 
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One Number being given to be divided by another Number, to find the 
jent, 

For the reſolution of this ProbJem, the proportion is thus; As the 
Diviſion is to 7, fo is the Dividend to the Quotient. | 


Example, 


Let 4o be the Dividend, and let the Diviſor be $3 therefore extend 
the Compaſſes on the Line of Numbers from the Diviſor to 1 3 this 
done, the ſame cxtent the ſame way ſhall reach from the Dividend to 
the Quotient, which is 5. 


Another Example. 


Let 750 be a Numbergiven, to be divided by 25 therefore extend 
the Compaſſes downwards from 25 to 1, then applying_that extent 
che ſame way from 750, the moveable point will Gn upon 3$o,which 
' the Quotient required. 


Now to know of bow many Figures any Qotient ought to conſt. 


It will be neceſſary to obſerve how many times the Diviſor may be 
written ander the Dividend, according.to-the'Rules of Divikon, for of 
lo many Figures ſhall the Quotient be compoſed. 


For Example, 12231 being given to be divided by 27, which faid - 


Number may be written, according to the Rules of -Diviſiog, three 
times under he Dividend, therefore the Quotient ſhall conſiſt of three 
Figures, and-ſo of any other. 


Pdoblem-IV. 


Three Numbers given, to find a fonrth in a dired proportion, 4s in the 
Rule of Three Dire&. 
 Toreſolye this Problem, the proportion 4ethus: z As the faſt Num- 
ber \iven is to the ſecond, ſos the third Number..to.the fourth. _ 
To perform this.on the Line of Numbers, you mult  cxtend the 
'Compalles from: the firſt Number, or Term given, - tothe ſecond 3 
which done, that extent being applied the ſame way from the third 


$ 


Term, will cauſe the moveable point to fallon the fourth Term re- 


quired. Example. 


-. 
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Example, 


, If the circumference of a Circle, whoſe Diameter is 7 inches, be 22 
inches what circumference will a Circle have, whoſe diamcter js 14 
inches * \ 

Therefore extend the Compaſſes in the Line of Numbers from-9, 
in the firſt part thereof, unto 14 in the ſecond-3 this done, the ſame 
extent being applied the ſame way from 22, will make the moveable 
point to fall upon 44 inches, the circumference required, 


Example 2, 


Let the circumference of a Circlebe 22 Inches,. and the Diameter 
thereof 7 Inches 3 how mach ſhall the Diameter of a Circle be, whoſe 
.circumference is 44 Inches? 

Extend the Compaſſes downwards from 22 in the ſecond part of 


the Line, to 7 in the frſt 3 which done, that extent being applicd the 


ſame way from 44, will reach to 14, the Diameter ſought, 


. Problem V. 


Three Numbers given, to find a, foerth in an inverſed Proportion,(or inthe 
backer Rule of Three.) 


Toreſolve this Problem, the proportion is 3 As the third Number 
is to the ſecond, ſo is the tixft to the fourth. | 


'Example. | 


If 60'Men make a Trench. in 45 hours, in what time will 40. Men 
-make ſuch another ? | | 

To perform this by the Line of Numbers, extend theCompaſſes 
from the firſt of the'Numbers given to the'ſecond; thavingboth the 


fame Denomination 3 this done, - if this extent be applied backward 


from the third Number, the moveable point will fall upon the fourth 
Number required 3 'ſothat if you extend the Compaſſes from 60 to 
4©, (thoſe Terms. being of the ſame Denomination, viz. of Men ) 


this 


at a Man do oa @& 
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this done, the extent being applicd backward from 45, wi!l reach to 
67.5, the fourth Number you look for. Iconclude therefore, that 49 
Men will perform as much in 67 hours and an half, as 60 Men will 
do in 45 hours. 


Puoblem VI. -; 
Three Numbers given, to find a fourth in a duplicate Proportion. 


The Uſe of this Problem appears chicfly in proportions of Lines to 
Superticics, or of Superficies to Line*. Now it the Denomination of 
the tirſt and ſecond TI erms be of Lines, then extend the Compaſſes 
from the firlt Term to the ſecond ( of the ſame Denomination) 3 this 
done, that extent being applied twice the ſame way from the third 
Term, the moveable Point will ſtay upon the fourth Term required. 


Example 1. 


' If the Content of a Circle, whoſe Diameter is 14 Inches, be 154 
Inches 3 + what will the Content of a Circle be, whoſe Diameter is 
28 Inches? | 

Here 14 and 2$ having the ſame Denomination, viz. of Lines, 1 
extend the Compaſſes from 14 to 233 then applying that extent the 
ſame way from 154 twice, the moveable point will En on 615, the 
fourth proportional ſought, that is, firlt, from 154 to 308, and from 
208 to 616, 
..;Butif the two firſt Terms have the Denomination of Area's, ar 
Contents, and the 2xeſitrm be a Line, then extend the Compaſſes 
upon the Line of Numbers, unto half the diſtance between the firſt 
and ſecond Term of the ſame Denomin3tionz ſo the ſame extent 
will reach from the thixd Term given, to the fourth xcquired. . 


Example 2. 


| If the Diameter of a Circle, whoſe Area is 154 Inches, be 14 In- 
ches 3 what Diameter will a Circle have, whoſe Arca is 616 Inches? 


\ Divide the Diftance betwixt 154 and 616 into two equal parts, 
then ſer'one foot in 14, the other ſhall reach to 28, the Diameter re- 
quired, * 
#l!1, 


Ee P»oblem 


The,Uile of 'Gunter's Scale, 
” Pwblem. VI. 
Three Numbers given, to find a fourth in a triplic 2te Proportion, | 

The Uſe of this Problem conſifteth in the proportion of Lines and 


Solids, & contra. | 
If therefore the firſt avd fecond Terms have the Denomination of 


Lines, (as the Diameters of Spheres, or Sides of ſolid Bodies ) extend 


the Compaſſes upon the Line of Numbers, from the firſt Term tothe 
fecond 3 this done, and that extent applied three times the fame way 
trom the other Term, will cauſe the moveable point co fall upon: the 
fourth Perm required, | ? 


Example I. 


If an Iron Bullet, whofe Diameter is 4 Inches, weigheth 9 Pounds, 
what is the weight of another Iron Bullet whoſe Diameter is $-Inchies ? 

Therefore extend the Compaſlcs on the, Line of Numbers froark 
to $4 and that extent applied the ſame way three times from 's, the 
moveable point will firſt tall upon 18, then from x8 to 36, and lily, 
from 36 to 72, the weight required. x? 

But if ewo given Terms be weight or contents of Solids, : andthe 
Diameter or Side of a Square or Line is ſought, then divide the ſpace 
:berweert the two given Terms of the ſame Denomination: into three 
parts, and that diliance ſhall reach from the third: to-:the fourth Pro» 
portional, * Þ- | | 


| Example 2, 
If an Iron Bullet that weigheth » Pound be 4 Inches Diameter 
what Diameter (hall the Shot of Iron; be, whoſe weight is 92.7 , 


Divide the ſpace between 9 and 72 in three parts, and that third 
part ſhall reach from 4tos, the, Diameter xequired. re 


Example 3 - 


Alſo if a Cube, whoſe Side is '6 Inches, contain 216\Inches;' how 
many Inches ſhall a Cube contain, whoſe Side is 12 Inches > 2 112 
To perform this Propoſition, extend the Compaſles upon the Line 


S 3 = © © 


TY F* ww k. 1.4 So 4M. 


35 


_ 
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af;Numbers from:6 to-123-rHat extent” meaſured upon the Line, of 
Numbers three times, ſhall at laſt fall on 172$., . EK. 

"vx 462707 F<. 27 L 54.6 = t 71 


at 4 
J2oblem . VIE. 
"ROW Tao find the Squaze Root of :any Nmmber under 1000000. 


: The Square Root of any'Number is:41 waysthe theari proportional 
betwixt 1 and the Number propounded 3 but yet with this general 
Caution, viz. If the Figures of the Number:beieven; that is; 2, 4 6,8, 
ro, &c, then you muſt look for the, Unit, or one, atzthe beginning of 
the Line of - Numbets, and the Number given in the ſecond part, and] 
the-Root ih the firſt part 3 or rather reckon 10 at the end to, be, the, 
Unit, and, then» both Root and Square will fall backwards towards the 
middle, in the ſecond part of the 'Line 3 but if they be odd, then the 
middle one will be beſt tro be counted the Unit, and both Root and 
Square will be found from thence-forward -towards/10 3 ſo that ac- 
cording to this Rule, the Square of 9 will be found to be 3 3 the Square 
of 64, will be $ 3, the-Square of 144, will be 125 the Square of r444q, 
tobe 38 3 the Square of 57600, to be 2493+ the Squaretof 9721 96, 
will be found to be 986. And to know how many Figures any Root 
ought to confilt of, put a prick over the firſt Figure, the third, the fifth, 
and the ſeventh, e&c., beginping from the right-hand, and-as many 
pricks 4s'arc noted, fo many Figures there mult be in the-Roote 


Pwblem 1X. 
To find the Cubique Root of any Number under 1000000000. 


The Cubique Root is alwaysithe firſt/of two mean proportionals, 
between 1 and the Numb:r given, and therefore will be found by di- 
viding the ſpace between them. into three equal parts. And to' find 
how n$any Figures will be in this Root, you mult prick over the tirſt \ 
Figure, the fourth, ſeventh, tenth, beginning at the right hand 3 and 
lo many pricks as you find, fo many Figures mult be in the Root, 
which Root may b: cafily found, with theſe Cautions. | 

1. It the laſt prick fall on the laſi Figure towards the left hand, then - 
the Unit is beſt placed at 1 in the middle of the: Line; and then the 

E e 2 Cube 


: 
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Cube and Root will both fall forward towards 10 at the end of the 
Line: © fig 
2, If che laſt Prick fall on the laſt Figure but one towards the left 
hand, you may place the Unit at 1 in the beginving of the Line, then 


will the Cube and Root both fall in' the ſecond part of the Line be- 
tween I in the middle, and 10 at the end of the Line- 

It the laſt Prick fall on the Jaſt Figure but two, 'then always place 
the Unit at.1 at the end of theLine, and then the Cube*and Roor 


will both fall backward, and be found inthe ſecond part of the Line 
of Numbers. | 


| Theſe Notes being obſerved, the Cube Root of 1728, will be found 

tobe125 and the Cube Root of 17576, will be 26 3 and the Cube 
Root of 43 $976, will be found 765 and the Cube Root of $ 120601, 
will be 201 3 the Cube Root of 11390625, will be 225 4 and hflly, 
of 513922401, will be found to be Sor. 


Pwblem X. 


How to work, a Proportion in Sines alone \ or, three Sines being given, 
zo find a fourth Proportional. 


Example. 


As Sine 22* 457, to Sine 47® 3o#; So is Sine 23® 15), to a fourth 
Sine required, 

This Problem is wrought on the Line of Sines, as the fourth Pro- 
blem. is on the Line of Numbers. Take the extent from the Sine 
22* 45/7 on the Line of Sines, to the Sine of 47* 3o/; the ſame extent 
ſhall reach the ſame way, from the Sine of 23* 157, to the Sine of 48? 
5&, the fourth Sine required. 


JPrwblem XT. 


How to work, a Proportion in Tangents alone y or, three Tangents being \. 
given, to find a fourth Proportional. 


Example 1. 


As Tangent 422 4c, to Tangent 15® 2073, Sois Tangent 39*08, 
to the fourth Tangent required. 
This 


it 
'% 
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This Problem is wrought on the Line of Tangents, as the former 
Problem on the Line of Sines: c 
Extend the Compaſſes on the Line of Tangents, from tht Tangent 
42* 4of to the Tangent 15* 204; the ſ4me extent ſhall reach the ſame 
way, from the Tangent 39® 08%, tothe Tangent 13* 36/ required, 


FS Pig Example 2. 


As Tangent 14” 58/, to Tangent 39* 15!; So is Tangent 47* 18), to 
a fourth T angent required. : : 


On the Line of Tangents, the Tangents above. 45* encreaſe from 
45* to 46", 47" to 50*, 60", &e, backwards towards the be- ' 


. ginning of the Line: therefore in working this proportion, the fame 


extent that reaches from 14'58/, to 39* 15), ſhall reach the contrary 
way trom 47* 187, to 73% 11', the fourth Tangent required. 


Example 3. 


Ar Tangent 21* 3&, to Tangent 97" 29 ;- So is Tangent 429 4d. to 
8 fourth Tangent required. : + "OF 30s. © Bbzes th 


The extent from the Tangent 21 deg. 30min. the Tangent 
37 deg- 20 min. if applied the ſame way, trom Tangent 42 deg. 49 
min. will fall beyond 45 deg. at the end of the Line : therefore to re- 
medy this Inconveniency, having the. diſtznce between Tangent 
21* 307, and Tangent 37 deg. 20 min. place one point of your Com- 


Paſſes in the Tangent 45?, and let the other point fall backwards to- 


wards the beginning of the the Line, and it will reſt on the Tangent 
27 deg. 20 min. This point let remain fixed, and cloſe the other 
point which Gands in 45 deg. to the Tangent 42 deg, 49 min. then 
keeping this diſtance, place one point in Tangent 45 deg} the other 
will fall upon the Tangent 6o deg, 45 min, required. | 


1oblem VII. 


How to work a Proportion in Sines and Tangents together. 


| Example, 


Thee © of Guns Se 
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: n.e»7 


[{) Z7 "e } be 
4 Slug 52 Th 30/ , S SGT: Iv" ; $0. rage 4? cs for, 
Tangent r«quired.. 


The extent on the Line of Sines from 22 30% to 37* 1&f, ſhall 
reach on the Tangents trom i9 40), to 29 25 * required. 


* 
\ L Þ " ' : I. L4 , « Y 
6 L P i %,*" 
. *. 6 


Examtple 2 oe 


\ 
l 
. * 


As lang; Compl. 69. 157, to Sins 55* 457.3, Soi Rodin #0.4 Toy: 6 
gent, requered *. + 049 
Becauſe there j jsa T PRE. fi teſt hes of the propertion, and” 


likew ti | £22 this proportion 
ch EAT SE ene lids in, the firſt place and inltcad 0 the. 


Tang. Cob! in the frft place, take Tanzent 60* 15), (if it had 
been a Tangent, you mult have taken the Tang, Compl. ) and then 
the 24s Hoh will remain thus : 


44 Ridin 1 Sine <Go Fo z Soi Tangent 69? Fr to. the Tangent , 
required. 


The ANT Radius, Sine go? rY to. the Sine, 56.45” on. the. 
Sings, hull ere: KangeAl Bay 15/,to Tngens $5” $9 09S 


”.. 4 - 
T1121 TX F : Yo he] {$3 / 


Me. Sos, cp pur bp Example ip q- "oP Ss , 


j 
Ar Rading to Tangent Compl. 60® 15; So is Tangent 55% 424, toa., 
Sine required, 
This proportion muſt be changed, becauſe there is Radius, os Sine.) F J 
go", in the hrft Place, aid a Sine required, Intlcad of the. Tayg, 
Compl. 69® 15*,- take the Tangent 60” 15, and put Radius in the N 
third place, and fo che proportion follows, | 
As Tangent 60* 15”, to Tangent '$5* 4; So is Radius fo the " 


Sine ſought berefore the extent trom the Tavgent 60..15*, to 
Tang. 55” 49%, ſhalfreach from Radius, *or*Sinc' 99, to Sine 56? 
45" required, 
4 v 


Þ!2oblem 
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How to work: Nuniberi and” Siner together. 


Example. - 
As 5610 1063  SoinBisagg6t 3 #0'a-Gine ns 


 Extend,the Compaſſes onthe. Line, of Numbers, from 56 to 106, 
the ſame extent ſhall reach the ſame,way on the Line of Pinch from, 
29 pt 30 min. .t0,68 2 Mf 50 POWed ts.k 


# 4 
» - n 
Probiom Xivy\ 1. to rule] + 


10 314 


' How to work by Nombers and Tengen _ 
Example. , | : 
At 202, to 525 S056 Tangent 73 * 54%) I; * Tengen rein. 


The Extent on the Line of Numbers, Gn 202'to 52, ſhould 

: Teach the ſame way on the Line of Tangents,” from 73 deg. 52 min. 
q to the Tangent required 3 but the Compaſſes ſo extended(fall beyond 
; "the end'o6f the Line therefore this defe muſt be remedied; a as in the 
third Example, ProBlem 12, by phging the faid extent in: Tangent 

$5", and lerting the other point f: bickwatds in the Line; which 

being fixed, cloſe the other point to 73 deg. 52 min, and then placing 

| your Compaſſes apainmr 45 deg. the moveable point ſhall fall on 

41s deg. 37 min. the Tangent requifed, * 


Ce : 
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Sxc T1. 
Lhe Deſcription and Uſe of the 
-- :Dlltical-Muadrante, 


His Iaftrument' is commonly made of Braſs, Box, or Pear-Tree, 
being a Quadrant, of fourth part of a Circle 3 the Limb thereof, 
being divided into go equal parts or degrees, is numbred with 10, 
20,30,40, Oc. unto 903 and alſo is divided into 8 equal parts, which 
are the Points of the Compals, anddoth repreſent any of them, accor- 
ding as the nature of the Queſtion requireth. 

The two Sides thereof are commonly divided into. 60 (or ſometimes 
into 200) equal parts, and numbied from the Center with 10, 20, 

0, Oe, 
: Likewiſe there is an Index that moveth upon the Center of the 
Quadzant, and reacheth without the Limb, atways divided with the 
ſame cqual parts as the Sides, and numbred as before. 

And-frgm thoſe equal parts on the . Sides, . are drawn Parallels 
throughout the whole Superficies of the Quadrant, crofling one ano- 
ther at Right-Angles. | _ | 

And the Lines of Fives and Tens are commonly: prick'd: for dis 
inQion Gake 3 which aid Lines-and Parallels. do repreſent the Sines 
and Sine Comp. of any. Arch (divided into+<qual parts) [ which] 
ſuppoſe is the reaſon why it; is called a Sinics!- Quadrant. ] | 

But here note, that theſe Parallels that proceed from the Side AB, 
( in the Figure of the Sinical- Quadrant) are tor diftinQtion called St 
nical Parallels and theſe Parallels that proceed from the Side CD,are 
called Co-Sinical Parallels. 

Now theſe DiſtinGtions being obſerved, we ſhall proceed to the 
Uſe, in the Solutions of ſeveral Problems in Navigation, andin 
working a Traverſe at Sca, &c- 


The 


# EY 


C 


+ & © I 


The Uſe of the Sinical-Quadrant. 
Problem 1. 
The. Courſe and Diftance ng given, to find tbe Difference of Latitude 


| end the Departure from the Mer; 
- » Comſethe fifth Rhomb, Diſtance 4.5 Leagues, 


. Therefore firlt-put the Tndex to the fifth Rhomb,which being done, 
find the Diſtance given thereon, which is 45 Leagues; and in the Saw. 
£ cal Parallels you will tind the Index to cur 25 Leagues, which is the 


Ff Difference 


Ml - 1994 


ei” [The Ale of the Sinical-Quadrant: 
Difference of Latitude, and in the Co. Sinical Parallels.it will cut 27.455 
which is thePeplrewrec). [g9 i nid hls 1 ON 


P2oblem. 11, 


The Conrſg,and Difference of Latitude being given, to find the Diſtance- 
run, and the Departure from the Meridian. 


Conrſe the fifth Rhomb, Difference of Latitude 37 + Leagues, 


l 


Set the Index to the Courſe, and find the Difference of Latitude in. 
the Sinica! Parallels, and where that doth interſe& on the Index,is 45, 
which is the Diſtance required 3-and where it doth' meet the Co-Sinical: 
Parallels, there is 25 Leagues, the Departure from the Meridian. 


- Problem 111; 


% Th Courſe and Departare biing given, to find the Diſtance, and Dif. 
rence of Latitude. ID, 
Courſe the fifth Rhomb, Departure 37 | Leaguer. 


Set the Index to the Courle found in the Limb,and in the Co-Sinical" 
Parallels find the Departure 37 +, (being numbred in the Margin) and 
where it doth meet with the Index, it ſheweth the Diſtance run to be 
45 Leagues 3 and where the Index-meeteth with the Sinical Parallels, 
there you will fine the Difference of Latitude to be 25 Leagyes. . 


> Pyblem 1V. 


The Diftance, and Difference of Ctttude being given, to find the Corſe 
aud Departure. . | © | \ , 
Diſtane 45, Differtnce of Latitude 2.5 Leagner-- 


Fi, Find che Diſtancerun upon the Index; and then move the In- 
dexuntil it doth interſcc, the, Difference of Latitude-in the $tnicat 
Parallel ; an# at this potition of the Tndex; look in the Limby and + 
There you wilt fnd'rhe Courſe to be the fifth Rhomb, which was e- 
quired 3 4nd where the: Sinical Parallel of 25 doth meet with the o | 

Fc 


The Uſe of the Sittical Divadeant, —%79 
Finical Parallel under the edge of the Index, that will ſhew you the 


- + Departure from the'Metidian, 37 ®Legpues on the Side C D. 
Pooblem V. -. 


The Diftance run, and Departure from,the Meridian bein «given, i $61 
the Courſe and Diirence of pts 8  23ff 4 
Diſtance '4.5 Leaguer,, Departure 37 4, Leagues, 


: g l , ” I | 
. ,: l # % 
'F ©. 


Firſt, Find the Diſtance run an the:-Index; put thatto the Departure 
in the Co-Sinical Parallels, and that point ſhall cut in the Sinical Pa- 
rallels the Difference gf Latitude.25 Leagues, and the-edge ot thTTn- 
dex ſhall thew in the-Limb the Courſe, which |is-the:6fth'>Rhomb, 
which was required. 13 22000 48 30 4 4 gl! 


Ka 109714 9] £95 
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Pzoblem VL eel os 


The Difference of Latitude, and Departure from the Meridian being given, 
to find the Courſe and Diftazce..; (| 511106 0115 4697 35 0/07 2D 
Diff. Lat. 2:5 Leagues, Departivre 372 Lager. 
" , 1 


Firſt, Find the Difference of Latitude in the Margin! of Sinical Pa- 
rallets,and alſo the Departure in the Margin of the Co-Sinical Parallels ; 
and note where thoſe Parallels meet caqh other, jn that point put the 
Index : then on the edge of the-Index-thall be cut 45 Leagues, the 
Diſtance, and on the Limb the edge of the Iidex wil ſhew the fifth 
Rhomb, which was required. - - 


Problem VII. 


To know how many Leagues you muſt ſail upon any point of the Compaſ?, 
to raiſe or depreſs @ degree of Latitmde by the Stnical-Quadrant. 


To- perform this, you muſt lay the Index upon .the- point of the 
Compals, and ſee where the Sinical Parallel of 20 Leagues ( which is 
one degree in the EquinoGtial) doth interſe& the edge of the Index, 
there will bs ſhewn the quantity ot. Leagues you multſail, to raiſe or 
depreſs the Pole upon any point of the Compals. 
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in the Sinicsl 
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If you lay the Index on the third Rbomb, the Sinicol Parallel of 20: 


will ſhew 24 Leagues, which you-muſt ſail on that point to raiſe or 
$ one _ of Latitudez and that point on the Index will ſhew 


Leagues ++ | 
LIgR 2 Problem VII 


Shewing the Uſe of the Sinicals Quadrant in working a Traverſe at Sea, 


-- The $ inical- Quadrant is a plainiand ready Inſtrument for this pur- 
poſe, and.iscommonly\employed for the working of ſhort Traverſes at 
Sea, I'le give one Example of 24 hours run,in the manner as?cis uſt 
ally pl 
by this Inſtrument. 


Example. 


Adrnit a Ship at Sea, and bound to the Northivard, ſteers away her 
Courſe.North-Eaſt; but then-meetiog with a contrary and ſhuffling 


Wind, ſhe makes ſeveral Courles, as is here-under expreſſed in this 
Table, after. the form of the. Log-Board. . : 


| 
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allele, the-Departure from” the Mexidiau to be 13 _ 


on the Log-Board,and how it may be taken off, and wrought 


UMI - 1994 


| The Uſe. of. the Sinical Quadrant. 221 

In this Table there are ſix Columns 3 The firft diltinguiſhed with 
H, ſhews the Time, or Hours at which theſe Courſes and Diſtances are 
thus ſet down upon the'Log-Board,' that is, at 2'of the Clock, '4 of ' 
the yearn 6 of the Clock; &e, the Log being'commonly hove every - 
two nour*, . 

The ſecond, third, and fowrth Columns ſhew the Kno's, half-Knots, 
and Fathoms,:that:the Ship runs upon vs Courſe in the ipace of half 
aminate, meaſiired by a half minute Glaſs, 
© The fifth. Column contains the Courſe Reered by the Compadls, bur 
the Lee-way that the Ship makes, is left to the diſcretion of the Cal- 
culitor, to be allowed according to the mould of the Ship; and the Sil 
ſhe bears, and alſo having reſpe& to the Wind and Sca at the ſame 
time, |, 

The fixth Column ſhews on” what point of the Compaſs the Wind 
is, and manifelting whether the Courſe be large, or upon a Wind. 


Thus much for the form of the Log-Boatd, and the manner of (ct- 
ting down the Gurfes and Diftances thereon. Now ſomewhat brict- 
ly, how to take off(as they call it) this-Account from the Log-Board, 
thereby to compute the Shipis true Courſe and Diſtance by the Sinical 
znt, or other Inſtrumental or Arithmetical Calculation. 

'Tis uſual for the Maſtey, fils Mates, and all other that are deſirous - 
to keep.a Reckoning of he Ship's way, every day at Noon, when the 
Ship is at Sez, to take an-aecount of the ſeveral Runs upon the Log- 
Board for the 24 hours laſt pal; taking notice of the Wind, and other - 
Accidents, allowing for every-Knogand halt-Knot,ſo many Miles and 
| half Miles run in one hour, and four times ſo many in a Watch, or 
four hours And b:cauſe *cis uſual to heave the -Log but twice in a 
Watch, or every two hours; and the Courſe-ſet down accordingly 3 -: 
therefore the Knots and half Knots upon the, Ldg-Board for each 
Courſe maſt beadded together, and-the total dotibled, gives the num- 
ber of Miles upon each reſpeQive Courſe: As for Inſtance, in this Ex-- 
ample in the Table, under the Letters H, K, HK, &e. in the tirlt 
Line, you will find 4 Knots N.E. which being doubled, gives 8 Miles, - 
the Diſtance upon that Courſe : But now for the more orderly work+: 
ing the 24 hours Run, it is convenient to frame a Table, after the 
form.of. this here annexed. . | 


- 


.- 


Tae - 


 "Þow to'woſk a Traverle 


The Operation of theſe "Traverſes by the | 
: Sinical- Quadrant, 
| 0 
1, The firſt Courſe is North-Eaſt $ Miles, the Wind targe, therefore. $ 
lay the Index upon the fourth Rhomb, or 45® from the Meridian, C 
you ſhall find the Diſtance run 8 Miles upon the Index, to interſeR a 
5 2 in the Sinical Parallels, which is the Northing, and is to be. plz- v 
. ced in the North Column, and to cut 5 + in the Co-Sinical Parallels, a 
which is the Eaſting, to be placed in the Eaſt Column : and the rea- 
ſon why the Difference of Latitude and Departure, now found 


the Sinical- Quadrant, is ſet under the North and Eaſt Columns, is, | þ 
: becauſe the Courſe is between the North and Eaſt. n 
| tt 


es 


A Table of the Northing, Southing, Eaſting, and ': 
Weſting of theſe Courſes, found by the .. 
b | Sinical-Quadrant. . 4 
h Courſe, | Diſt. | N. S., TAS - h 
miles { miles |- miles | miles miles Cc 
N. E. os 1o5 5 O5 5 | | 
_ ElbyN. | io [03 4 8 + | 
ES. 24 2 7 | 24 
8. E.by Es E. 21 IO I T 
| N.N.W. bb I9 I7 O9 
Sum, 26 |12 £| 66 £ | og 
I2 7 09 | 
| Diff. of Lat. No. [| 13 7 | | 57 | E. oe . 


2. The ſecond Courſe is Eaſt by North 19 Miles -upon a Wind, the 
"Courſe ficered is Eati North Eaſt, the Ship lying within 5 + points: 
the Wind, and allowing one point for Leeward-way, the true 
is, as before, E. by N. Therefore place thedindex to the . ſeventh 

point, or 78" } from the Meridian, and by 19 Miles,the Diſtance f 
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will be cut 3 + Miles, in the Sinical Parallels, which is the Northing) 


and 18.4 Miles in the Co-Sinical, which is the Eafting. 


13+ "The:third Coule is (allowing, as before, one point for Lee- 
 -ward-way ) Ealt 4 a point Southerly, and the diſtance 24 Miles 3 


therefore lay the Index to 7 + points, or $4 deg. +, and by 24 found 
on the Index, {hall be cut 2 4 in the Sinical. Parallels, which is the 
Southing, and24 ere in the Co- Siniczl, which is the Eaftiog of this 
Courſe and Diſtance. * 
_ And whathath been ſaid of theſe three Courſes, the ſame is to be 
underſtood in the reft in the foregoing Table, giving the ſame allow- 
ance as before, the Ship being fill by a Wind. 

Having thus therefore, according to theſe laft Inſtances, found the 
Northing and Southing, Eaſting and Wefting of theſe ſeveral Cour- 


ſts and Diftances. and placed them in their proper Columns: ſum up- | 


the Miles in thoſe Columns, - and- orderly ſubſcribe their total, as in 
this Example. 
* The Sum of the North Column is 26 Miles, of the South Column 
12 5.3 of the Eaft, 6& 55 -and of the Weſt, 9 Miles. 
,. Then compare the North and South Columns together, and alſo 
the Ealt and Weſt 3 and dedad the leſſer fromthe greater, as in the 
foregoing Table: : The Southing is to be ſubtracted from-the North- 
ing, and the Weſting from the Eaſting 3 - the Remainder Nartherly, 
13 3 Miles, is the Difference of Latitude 3 the Refidueander the Eaſt 
Column,57 + Miles,is the Departure to the Eaftward of the Meridian. 
And if the dire& Courfe, and neareſt Diſtance from the place where 
the Ship began this Traverſe, to that where ſhe now is luppoſed fo 


be, were required, *tis readily computed by the Sinica] Quadrant. 
'And to perform this, frnd where 13 }. in the Co- Sinical Parallels inter- 
1 the Sinical Parallel of 57 +, and bring the Index to that poinr, 
.and by the Index in the Limb hall beſhewn the Angle of the Courſe, 
97 deg. fers, or 7 pvints fromthe Meridian, viz. E. by N:- and the 


ancexun, found on the Index,. will be 59 5 Miles: 
And thus after the form of this firft Example, you may find the 
difference of Latitude and Departure from the Merid:an of any 24 - 
hours Traverſe, and likewiſe reduce it to-one Courſe and Diltance. 


...And what. is here in particular applied to-the Sinical Qwzdrant,the 


lame is to be underſtood. of the other Intiruments, it being only a Re- 


Ftition of the firſt Caſe, by the'Courle and Diftance given, to tind 
the Difference of Latitude, and the-Departure, which found, is order - 


ly:to-be. placed in a Table, as in-the- foregoing Example. 
| , . Having , 
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© the LopLine, and Half.Phinte Glas, 


Having poken avewbet of the Log -"Board, ad 0 theU 
thereof, hk it not lon here to ud Panic of te 
"Loge ine, and Half-minute Glaſs. * 


An Ao .concerning the Loptine, and 
Hal Minute Glaſs, 


Secing that the manner of keeping ably as of the Ship's wa 
(by our Engliſh Navigators) is commonly by the Log-Line, and half. 
-miciute Glaſs,and there ought to be great care had tothe truth of them, 
but it hath. beenan ancient Cuſtom to meaſure ſeven fathom betwe, | 
Knot and Knot-upon the Log-Line 3. "which way of meaſuring hath- 
been grounded upon a meer Conjecture, that hve of our oy makea 
Pace, and a thouſand ſuch Paces make a Mile, and that ſixty Fe 
Miles make a Degree 3 ſo-that a Degree ſhould contain 300000 "0f 

our Feet, and one Mile (or. Minute) 5000.Feet 3: and -becaule an half- 
- minute of Time isthe 120th part of an hour,the Log-Line ſhould an- 
(wer to that proportion, and be the 120th. part of a Mile, which by 
this account;is, 41 4 between each.Knot on the Log-Line. 5, 
But this erroneous Computation hath been Culfciently refuted] *. 
Mr. Ozghtred, Mr. Norrwood, and others. * 
Mr Onghtred in his Circles of Proportion, p. 153, doth there ol 
66 + Statute-Miles to anſwer to.one degree upon. the Earth,cach cob- | 
raining 5280 Feet; ſothat according to this Computation, then? 
34930 Feet in one Degree. 

_ .* And Mi, Norwood, in his Seaman's Prafiice, p. 43.doth declare, Th 
(by.a worthy and commendable Experiment of his) he found 2 
of the Cireunference-of the Earth and Sea.to contain 367200 of our Engliþ 
Feet, - Bur he, further conſenteth, That becauſe the Ship's way is more 
dnth really appear by the Leg-Line, and becauſe it 14 more ſafe to ok 

| Reckoning ts be ſomewhat before the Ship, together with the Eventeſt if 
Number, to allow but 360000 feet to be-one degree, and conſequently 6000 
Engliſh feet to be one minute, or 60th part of a degree ( vulgarly called 8 
Mile ) which Number being divided by 120,g7zveth 5© foot between Knot and 
Knot on the Log-Linez ſo that upon this ground, if, a Ship runnethot 
one of theſe Knots in balf a minute, ſhe runneth one mile (orthe ſixii th part 
of a degree). in an Hoxr, or one League, and one Mile in a Watch,or 4, both 


- 


Likewiſe 
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Likewiſe Monſieur Picart has lately meafured the length of one de- 
fl 6 in France, and finds it tocontain+365184 Engliſh Feet 3, nearly 
, ogrecing with Mr. Norwood. But notwithiianding theſe Experiments, 
together with the conſ\nt and approbation of. other accompliſhed 
- Mathematictans,in their Books of Navigationhath ſufficiently dete&ed 

"this Error 5 yet this Truth hath not had that Entertainment, as the 
Excellency thereof hath deſerved, becauſe Cuftom hath fo long pre- 
yailed againſt Reaſon. 

.. Mr, Norwood, in his forementioned Book, hath aſſigned ſome Rera+ 
fons why he ſuppoſeth this Error hath been ſo long received and tole- 

- rated 3' 1 ſhall forbear to mention them, referring you to the Book it 

_ felf. But Ifhall affizn one Reaſon more, which I have obſerved from 
Experience, which, I hope, will in ſome meaſure help to prove the 
* Truth of Mr. Vorwood's Experiment, and that'\the Log-Line ( as 
commonly divided ) may be proved to be too ſhort for true'meaſure; 
for I have obſerv:d,; that if a half-minute Glaſs be made of (its due 
length, and according to true Time, that then their Reckonings in- 
© tolerably out-run the Ship, and they continually complain, that't| ofe 
Gl:ffes are too long; Bur if they have a Glaſs $hat is 5 ſeconds ſhorter 
than true Time, they do reaſonably well agree with the Log-Line'to 
their Reckoningsz becauſe one Error doth counterpoiſe another, viz. 
ſhort meaſure, and ſhort time.” Yet notwithlianding this concurrence F 
| and athnity between this Log-Line, and ſhort half-minute Glaſs, it is 
zpparent. that they are both Errors, and th-refore to be rc3eed: for T 
ſuppoſe it wou'd quickly appear, that it the Log-Line'were of its dtte 
length' and mcafure; i. e.50' foot betweerreach Knot, and- the halt- 
minute Glaſsof-its duc length, according to tive Time, there would 
doubtleſs be a greater harmony and concurrence of Pruth, and Navi- 
gation be of more certainty than it is. "52 4 
| $o that now-it doth plainly appear; by this- above-mentioned Ob- 

* ſervation, that the Log-Line,as commonly divided,is roo ſhort, ac- 
cording to Mr, Norwood's Experiment,becauſe the rieceflity of keeping 

* 2 concurrerce in the Peckoning, is by a Glaſsithati1s too ſhort by 5 ſe- 
conds for the true time of halt a minute, or 3c feconds, 

But here I ſhall give you a Rule, to prove whether a halt- minute 

Glaſs be of true length or not 3 the way 1s generally approved to be 
very true, and what I have many times made experience-of, and can 

- atteſt it by my own knowledg. The Experiment is mentioned by 

| - Philips, in his Advancement of Navigation, and is thus to be per- 

ormed. 
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An eaſy and exait Way to meaſue'4 Half minite-Glg, 
or any ſmall Portion of (Time. IN 


T3ke a Bullet of any weight whatſoever, and make faſt a piece of 
Thread or Silk tq it, being 38 Inches in length, from rhe Center of 
the Bullet unto the end of the Thread, where a Nooſe muſt be made 
to hang it on a ſmall Pin,which is to be fatiened to any Place where 
the Buller may {wing frecly. 

This Pendulum being thus prepared, hang its Nooſe on the Pin, 
the Thread being exaGly. 38 | Inches between the Center of Gravity, 
and the Center of Motion, cach of the ſwings of this Bullet (bein 
either {wift or flow) {hall be a true fecond of time, to that'6o of hel 
ſwings will bc the truc length of a Minute, and 30 the true length of 
halfa, Minute. So by this ingenious Experiment you may know which 
of all your halt-Minutes 1s a true Glaſs 3 and if you have no Glaſs, you 
may meaſure any {ma]l portion of Time by this Experiment} for half 
a ſecond of time is diſcovered every time the Pendulum doth paſs the 
Perpendicular, that is ſuppoſed to fall from the Pin whereon the Pens 
dulum doth hang. | 

But if it ſhould be objeted, That at Sea, when the Ship js thrown 
to and-again by the violence thereof, that then the Vibrations of the 
Pendulum way by that means be obſtructed, and fo the (wings be un- 
CcrItain. | | 

A Remedy there is proved againſt this; by making the Thread ſeven 
Inches ſhoxter, and thereto make a {mall 'Knot, which Knot you are 
to hold between your Finger and Thumb, and then with the motion 
of your hand, to cauſe the Bullet always to aſcend to an Angle of 60 
degrees ( from the Perpendicular) and fo ſhall each ſwing be equiva- 
lent to thoſe before 3 fo that if a: Ship. be toſſed by the violence 'of 
the Sea, yet a Man may make ſhift-to try this Experiment,and to mea« 
(ure a true halt-minute of Time without the help of a Glaſs. 
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SECT. IVY. 


The Deſcription and Uſe of the Plain 
Chart, commonly calld Plats. 


Heſe Charts are drawn upon Vellom, and paſted upon Boards,and 

are commonly called Plats 3 in the middle thereot is a Center, 

upon which there is an occult Circle deſcribed, which is divided into 

32 parts or points 3 and by cvery one of theſe points (from the Cen- 

ter) are drawn ſeveral Lines quite through the Plat, repreſenting the 

Rhombs or Points of the Compaſs, neceſſary for the uſe thereof. 

Then is the Form of the Land pourtrayed upon it, and ſet off with 

lively Colours, and alſo a Scale of Leagues to meaſure the diſtances 
of Places. | | 

There is alfo # Meridian Line equally divided upon the. Plat, 

which diſcovereth the Latitude of any Place. The ſeveral Uſes 
follow, - | 


The Uſe of the Plat. 


I. To find the Latitnde of any Place upon the Plat. 


Take your Compaſſes, and (ct one foot in the place required, and 
extend the other foot to the neareſt Diſtance of an Eaft and Weſt 
Line, and note where that Line doth cut the Meridian Line (that is . 
divided into degrees) 3 then ſet one foot where it interſects the Me- 
ridian Line, and the other foot will reach upon the Meridian Line, to 
the Latitude of the Place required. 


2. To find the Diſtance of one Place from another. 


If the-Diſtance required be lefs than the length af the Scale,then take 
your Compaſſes, and fet one foot inone of the Places, and the other 
toot in the other place; then with the extent between your Compaſſes 
Gg 2 applied 


228 - The Deſcription of the JPlat. 
applied to your Scale of Leagues, will give the meaſure of the Diflance 
of the two Places. _ _ | | 

But if the Diſtance between the two Places be greater-than the 
length of the Scale, then firſkextend. your Compaſſes upon the Scale 
to the whole length thereof, and with that extent (et one foot in one 
of the Places required, then direc the other foot towards the other 
Place by the help of a Scale, or Ruler in a Right-Line i and if the 
Diltance be great, you mult turn the Diſtance between the Compaſſes 
over twice, thrice, or oftner, until you come to the other Place requi- 
ted; and if it falls out, that the laſt extent doth fall over the ſecond 
place, you mult then, trom the lati place where the Compaſſes-ſtayed, 
draw in the other point, until it touch in the Place required, and mea- 
ſure that upon the Scale of Leagues. As ſuppoſe your Scale were an 
hundred Leagues3.and it you turn your Compaſſes two or three times 
over, then is the Diſtance fomany. hundred- Leagues, and that ſmall 
Dittance more 3 which being meaſured upon the Scale, it giveth the 
add Leagues, and fo conſequently the Diltance required. 


3. To find upon what Point of the. Compaſs one ,Place. beaveth from 
: another. | 

If from the two Places propounded, there be a Rhomb-Line that. 
licth directly from Place to Place, then is there no more trouble in it, 
but to look upon the ſmall Compaſs upan the. Plat, and ſee upon 
what Rhomb it isthat they bear one from another. 

But in caſe a Rhomb-Line doth nat lie directly from one Place to- 
the other, then extend. your Compaſſes from the- firſt Place in the 
nearelt diſtance to the next Rhomb-Line, that. you imagine in your 
Judgment lieth-ncarctia Parallel from Place to Place, and upon that 
Rhomb-Line run your Compaſſes along, till the other point (being at 


Right-Angles with it) dothreach the other Place, and that Rhomb« 


Line is the true poiat-of. bearing the one from the other.. 


4. To keep a Reckoning upon the Plat of a whole Voyage, 


Firſt, Itis to be underſtood, that you are to keep a-Reckoning of 


every day's Work, cither by the Tables; or.your Sinical Duadrant, (as 
you are before taught.) ot any other way necefiary.tor ſuch a; purpoſe 3 
and aHo'to caſtup alt your Traverſcs tor one/or more:days : and then 


after you have {o done, and brought it to the neareſt truth you can, 
| cither: 
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dither by Obſervation or otherwiſe, then you are to ſet off your Work 
vp65 Your Plat, Þo that the Plice where your Ship is, may appear to 
your eye for the ſatisfaQtion of your Mind, and for the information of 
your Judgment. 

A$s(uppoſe that you fail from the Livird South-weſtwards 3- then 
from that very time you begin.to keep your Reckoning of your ſeveral 
Comſes and Diſtances, until you have ſome convenient time to caſt up 
all your Work, to find the Difference' of Latitude, and your Departure 
from the Meridian of the Lizard. The Difference of Latitude we will 
ſuppoſe to be 3*, and the Departure to be 50 Leagues, which 3*. you 
mull fuvtraQ from the Latitude of the Lzzird, which we ſuppoſe to 
be 50 ©0* North ſo that the. Laticude that the Ship is now In, is 
47* 05®, ard go Leagues to the Eaſtward. 

Therefore to fet the place of your Ship upon. your Plat, you muſt 
uſe two pair of Plat-Compaſſes : with one pair take the extent be- 
tween the Latitude of 50* oof, and+47* 007; and ſet one point of 
your. Compaſſes ia the Lizard, and extend the othes point towards 
the ſecond place, but ſo that your Compaſſes may ſtand parallel] to a 
North and South Line, which may be cafily found with the other pait 
of Compaſſes, by trying whether the Legs be cquidiſtant from the 
next North and South Line: This done, keep one foot of your Com- 
paſſes in that point, and with the other. pair: take the Departure 50 
Leagues, from the Scale of Leagues 3 then interchange your Compal- 
fes, placing theſe laſt pair in the point where the other pair ſtood 3. 
ſee this Departure 50 Leagues to. the Eaſtward, and fo that your 
Compaſſes may ftand parallel to an Eaſt and Weſt Line,. which you 
may try as is faid before. The ſecond point thus tound upon the 
Plat, is the place of the Ship ( according to your Reckoning) which 
Was required. 


Thus much for the Plat, or Plain-Chart. 


SB OY 6 


The Uſe of the true Chart, commonly! 
Called Mercator's Chart. 


Shall not here mention the projeQtion of this Chart, it being largely 
|| handled by the firſt Inventor, Mr. Edward Wright, in his Correfion 
of Errors, only here ſhew yery biiefly the ordinary and molt neceſſary 
Uſes of this Chart. | | 


I. To find the Latitude of any Place in theſe Charts. 


This Operation upon theſe Charts is in all reſpects like that which 
has already been delivered for the.ſame purpoſe,in the Uſe of the Plas, 
or plain Sca-Chart 3 for if you ſet one point of your Compaſſes inthe 
place whoſe Latitude is required, and open them in the ſhorteſt dj 
ſtance to the next Eaſt and Weſt Line,- obſerving where it interſeds 
the graduated Meridian,and then place one point in that InterſeQiony 
turning your Compaſſes upwards or downwards, according as the 
place lies, from the Eaſt and Welt Line, and the moveable point ſhall 
ſhew upon the ſaid Meridian the Latitude of the Place required, - 

Suppoſe the Latitude of Vſhant were required by this Chart ? 

If you take the neareſt extent to an Eaſt and Welt Line, and place 
that Diſtance from the Interſe&ion on the graduated Meridian, as is 
before direted, you will find the Latitude of Vſhant to be 48 deg, 
30 min, Northerly. . 


2, To find the Longitude of a Place, and conſequently the Difference of 
Longitude in degrees, between any two Places fituate upon tht 
Chart. 


" To find the Longitude of any Place upon the Chart, {ct one point 
of your Compaſſes in the ſaid Place, and take the neareſt Diftanceto 
the next North or South Line, and obſerve where this Line interſc&s 


%hne EquinoQtia), and keeping the fame extent in your Compal 
| place 
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will ſhew the Longitude required, ' 


The Ge of Percato!'s Chart. 22T 

place one point in the Interſetion, and, turning the Compaſſes the 

lame "way that the” Place whoſe Longitude is ſought, lies from the 

North and Sonth Line; the moveadlepoint rcfting in the EquinoQial, 
Suppoſe the Longitude of the Barbadees were required. 

If you place the point of your Compaſſes in the Iſland of Barbadoes 
io the Chart. and take the ſhoyteſt extent to the next North and South 
Line, placing the ſame at the InterſeQionin the Equinottal, as is di- 
reGed. you will tind the Longitude of the Barbadoes. to be in! theſe 
Charts 317 3o” from Teneriff. But the Longitude of Places being va- 
xious, according to the Place trom whence it is begun, ſome reckoning 
it from Flores and Corvus, (ome from Teneriff, &c. the chick Buſineſs 
will be to find the D.fference of Longitude between any two Places : 
which is thus to bepcer formed, 

When youthave tound the Longitude of the two Places, ſubtract 
the leffer from the greater, and'the Remainder,it leſs than 180deg, is 
is the Difference of Longitude between the two Places 3 but it the 
Remainder be greater than 180 deg, ſubtra& it from 360, the laſt 
Remainder is-the Difference of Longitude required. 

Suppoſe the two Places were the Lizard, in the Longitude 10 deg, 
49 min. and Thoma Iſland in the Longitude 27 deg. 30 min. fub- 
trting 10 deg. 40 min. from 27 deg. 3o min. the Remainder'16 deg. 
50 min, is the Diff. Long. 

Again, Suppoſe the two Places were the Lizard, as before, and 
Barhadoes in the Longitude 319® 30?, ſubtrating 10" 40? from 3 17® 
30; there remains 306 50? which ſubrrafted from 360 deg. the Re- 
mainder 53* 10/ -is the Difference of Longitude required. 

j 
3. To know-bow one Place bears from another. 


For the performance of this Problem, lay the edge of a Ruler from. 
one Place tor another,/and with a pair of- Compaſſes try to: which of 
the Rhomb-Lines the'edge of the Ruler is the neareſi Parallel, which 
being found, that ſheweth* the point of the Compaſs the ' two Places: 
bear one from another. | | 
Suppoſe the bearing of the Barbadoes from the Lizard were required. 
Therefore lay the edge of 'the Ruler. upon both Places, and you will 
find, that South'/Welt £ a point Wellerly is:the neareft Parallel thereto, 
which-is'the bearing of the Barbadoes from the Lizard; and the oppo- 


. ite point North Eaft 4 Exft, the bearivg of the Ligard/fromxthe Bar 


ver, 4. Too 


232 The QUle of Yercatoz's Chart. 
4 To find the Diſtance of two Places upon Metcator's Chart. 

JF, both, Places: be in- one and the ſame Latitude, take with your 
Compaſſes the length of a degree of the Meridian at that Latitude (ta. 
king halt the degree above, and halt beneath the Latitude ) for ſo oft 
as you (hall tind. thatlength between the two Places, ſo many times 
20 Leagues are there betwixt them 3 but if the Diſtance be great, for 
expedition, you may take five times the length of that degree, and 
counting for .100 Leagues, proceed as before. "F 

Suppoſe the Diſiance were required between the point of Vſhant in 
France, and Triniiy-Bay in New. found- Land. 

The Diſtance taken as before about the Latitude of 37”, you will 
find it to be 550 Leagues. 

But if two tlaces have not the ſame Latitude, the EquinoRial not 
coming between them, ſubtract the lefſer Latitude out of the greater; 
but if the EquinoGtial cometh between them, add both Latitudes to- 
gether, fo have you the Differerce of Latitude between both places, 

Now it both Places have the ſame Longitude, ſo many degrees as 


there arc.in the Difference of Longitude, ſo many times 20 Leagues 
is the Diſtance, | 


But if the Places differ both in Latitude and Longitude, then look 


how many degrees the Difference of Latitude contains, ſo many de- 
grees of the EquinoCtial take between oour Compaſiesz then lay a 
long Rulcr to both Places whoſe Diſtance you leek, and obſerve wheat 
the Ruler croſſes the EquinoCtial, or ſome other Eait or Welt Line, of 
Parallel of Latitude, and leading one foot in the EquinaRial or other 
Paralle), move forwards the.other alſo parallel-wile, keeping always 
that diſtance, till it croſs the Rhomb of thoſe two Places in ſuch ſort, 
that one foot relting by the edge of the Ruler, the other carried about, 
may but only touch the EquincCtial, or other Parallel cut by the edge 
of the Ruler 3 then take with-your Compaſſes the Segment, or part 
- of that Rhomb between the cxatſipg 3nd the, EquinoGtial-or Parallel, 
which meaſure in- the Equinoctial,jand ſee how many degrees are 
contained betwixt them, ſo; many,times 20 Leagues is the Diſtance 
of thoſe two Places. 

Or, if that Segment of the ſaid Rhomb be greaterithan can well be 
taken with the Compaſles, take the length of 5 degrees of the Equir 
nodial between-your, Compaſſes, and look,how, oft,you can tind that 
length in the Segment of the Rhomb/'aforeſaid,. tor/{o many hundred 

Leagues is the Diftance of thoſe.two Places, : 
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Circles of the Sphere, as in the Terreſtrial Globe, 


take 39 46? from the EquinoQial, and laying a Ruler over both pla> 
ces of a (uffcient length; it will croſs ſome Parallel of Latitnde about 


9* 3 then keeping this difiance of degrees in your Compaſſes, apply 


one point to the edge of the Ruler, \{o that the other point may but 
juſt rouch-the Parallel croſſed by the Ruler; the Segment of the 
Rhomb, between the-point where the Compaſſes ſtay, ant the Inter- 
ſe&ion by the Ruler and Parallel of Latiftude,meaſured by the degrees 
of oo EquinoGial, gives the-Diſtance 1141 Leagues, which was re- 
-quired. 


There is nothing elſe that will be of any difficulty in the 
common Oe of this-Chart, if theſe brief {ing un- 
derſtood. | 


SECT. V1. 
Lhe Deſcription and Uſe of the Globes, 


F'NF Globes there are two ſorts; one is Terreſtrial, and the other 
Celeſtial. 

The Terreſtrial hath on the S#perficies of the Body portrayed and de- 
ſcribed the whole form and 'fa(hion of the Earth and Sca, with all the 
Circles of the Sphere, as Colures, EquinoCtial, Tropicks, &c. 

The Celeftiat Globe hath on its ſartace the Conſtellations of all the 
known Stars 4n the Heavens, placed in their true Latirudes and Lon- 
gitudes,Right-Aſcenſions and Declinations, drawn into ſeveral Ima- 
ges and Figures, accordingto'the Fictions of 'the Ancients, with the 


- 
© Grographical Definitions, neceſſary to be underſtood. 


"Is Defin.  t. 
The Globe of the Earth is a Spixerical Body, compoſcd-of Earth and 


Water, and is divided into Continents, lilands, agd Scas. 
Hh | dT, 


_ The Ule of the Globes. 221 
'Tf the Diſtance from the Lizard to the Barbadoes were required, the 
difference of -Latitudebetween thoſe-Places is 36* 4893 Therefore 


- 


Geographical Definitions; 
EN? > * 


232 


A Continent is a great quantity of Land, not divided'n nor + Rping 


ted by the Sea, wherein are many Kingdoms and Princlpalitiess a3. 
Europe,  Afia, and Africa, are one Continent, 'and America! is © ano+ 


ther. 
111. 


”.,An Ifland is ſuch a part of the Earth that is environed round with. 
Water; as the Iſland of Englandand Scotland, and alſo Ireland, and 
the Ile of Wight, the Barbadves,, Oc, 


EN | 

A: Peninſula-is ſuch a part of Land as is almoſt encompaſſed about 
with Water, and is ©nly joined with the Land by an Iſthmus 3 ſuch 
is that great part of Land in America, called Peruviana, and Morea in. 
the Levant. 

- | 

An Iſthmus is a narrow Neck of L3nd,. which joineth the Peninſuls 
to the Continent, 

V I. 

A Promontory is ſome high Mountain, orgreat Cape of Land, that 
ſhooterh it {clt iuto the Sea 3 as Cape Bon Eſperance, or Cape de F (106 
in Africa, 

VT. 
The Ocean is a general Collection of. the Waters, which environath 
the World on every lide. 
VIII. 

The Sca is a part of the Ocean, to which we cannot come but: 

through ſome Strait, as the Mediterranean and Baltick Sca.. 


I X. 


A Strait-is a part of the Ocean, refirained within narrow Bounds, 


and opening, a way to the Seca 3- as the Straits of Gibralter, that leas- 
deth into the Mediterranean, and the Soxnd that leadeth into che Bals 


Sea, 
tick Se ©. - 


A Creek, is a {ma]l narrow part of the Sea, or Rivers that go up but 
little way in the Land. 


XI. 


A Bay is a great Inlet of the Land, as the Bay of: Biſcgy, ang the: 


Bay of Mexzco. 


XTI. 
A Gnlph isa greater Inlet of the Land, dceper than a Bayz ah 
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© the Gulph of Venice, and the Gulph of Florida 5 which alfo have a 


ſwift Curient, : | 
nov »'4 T I FA e ; 
A Climate is a certain ſpace' of Earth and Sezx,- that is indhuded 
within the ſpace of two Parallels; and of them there have been anci. 
ently accounted ſeven ; | 
F 1. Dia Meros, 2. Dia Syener, 3. Dia Alexandria, 4. Die 
Rhodes. 5+. Dia Rhomes.' \6; Dia-Boriſtbenes; 7. Dia Kipheos. 


XIV. 

A Zone is acertain ſpace of Earth, contained between certain Cir. 
cles of the Sphere, and are thus divided ; 

The Earth is divided into five Zoner, -vis, One Torrid or Burnt fo 
Zone, two Temperate, and two Frozen Zaner. 

The Torrid Zone jis'that which is on each fide the EquinoGtial, 
bounded by the Tropicks of Cancer and Capricorn, | 

The two Temperate Zones are contained between each Tropick, 
and the Polar Circles. 

The two Frigid or Frozen Zones are contained within each Polar 
Circle, and their reſpeQive Poles. 


Lhe Diviſion of the Earthly Globe, 
. | 


The Globe of the Earth-is divided into four Parts, 


9 &- + 
EUROPE, 4 
AS 1 A, | 


AFRICA, and 
AMERTIC A. 


EUROPE, is bounded from 4fis by the Mediterranean Sea, on 
the Eaſt with the River Tanais, and on the Weſt with the Weltein 
Occan 3 and containeth theſe Provinces. 


Hh 2 Germany 


The: Diviſion's 
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Germany, © Kay 's pain, | w7 Sweddand, a 21: 
Italy, F Denmark, *'. Muſcovy, Selavony, | 
France,, ... Norway, Polonyy © 1 Greet: 
The Principal Iſlands are, 
OST, has” = | | 
Great Britain, Candies, Sardine, Cyprus... * 
Ireland, Sicily, . Corſica, 


ASIA. is bounded.on the North with the Northern Ocean, and! 
on the-South with the Red-Sea, on the Eaſt with: the Ealt-Indjen, 
Ocean, and on the Weſt with the Flood Tanain. | 


The Princlpal Regions are, 
Attatolios Armenia, Aſſyria,. Perfia,, . China, 


Fs res, Arabia, Meſopotamia, Par.hia, India, 
Paleſtine, Media, \Choldhes. Tartaria, and [the Iſlands 
| vITy thereof; 


AFRICA is bounded on the Eaſt with the Red Sca,on the Weſt 
with the Atlantick Ocean, on 'the South with -the Southan 
Occan, and-on the North with the Mediterranean Seag 


The Provinces are, 


Egypt, Barbaria, LEtbiopia,”. 
Abyſſines, Alonomtopay Nuba. 
The Iſlands are, 


Madagaſcar, or St. Laurence, St. Thomas, * Cape Fr Verde llands;- 
The ly Hlands, The. Made Iflands.. 


AMER IC A is bounded on: the Eaſt with the Atlantick Ocean, 
ori the. Welt with. the Welt-Indian Oceans. on the North with the 
Northern Ocean, and on the South with the Magellanick, Sea. 


It conſiſts of two parts, viz, Mexicana, Peruana.. 


The Divi of the Earth Stake, 


The Piotthes of Mexicans are,” Ne 
New Spain, © Terra F Irida, New Frakes, | 
New England, Eftotilans. 


The Providces/eS Perusna are, 


Brazilla;.. --Gbilag. [511 Cattagens,.” \ 
Charab, Caribana, Patagonor, 
[1 Tiſnada, | "Chieba, Peru, - 


The.Chiet . Mlands of Mexicans are, \-., 5 
Iſland, California, Greenland... | 
The Chict Iſlands of Perzana are, 

Hiſpaniola, Cuba, © Jamaica, Porto Rico, Birbadoer, and all the refi 
of the Caribee Iands3 Inſula Margaretta, Moluque Iſlands, Remoyes, 
Fova the greater, Favs the leſs, Satamonis Inſula. And all other. 
3 Hands in the Eaſt-Indies.. | 


The Names of the Stag 


Otean Sea, Narrow Sea, Mediterranean 6 ea, Mare Myjore, Mare Pacificum, t 
Mare Caſpium, Eaſt- -Indian Sea, Perſian Sea, Red Sea, Mare Del Zur. © 


The Names; and Number of the © Stars F each - - 
Conſtellation on the Celeſtial Globe. m—_— 


Northern Conſtellations: are 21.- Fes g 


1 Urſa Major, 7] 6. Corona Borealis, 8% 
2 Urſa Minor, 27 | 7. Engonaſes, or Herenles, 29 
3 Draco, 31-|] 8 Lyra, Lo 
4:Cepbeus, 11}. 9 Olor, or Cyonue; 17. 
5 Bootes, or Ardophylax, 22 | 10 Caſſopeta, 13. 


q 1 Perſeus, y 26 , 18 Delphinuc, 1 
12 Heriochus, or Auriga, .._.-.. I& 7. 19. Equiory/us, 4 
13 Serpentaris, © © 24 | 20 Pegaſis, 20 
14 Serpents ...r . 18-4; 21 Andromeda, 23 
15 Shgitta, 5 |. 22 Triangulum, 4 
16 Aquila, 9 1 23 ComabBernices, 14 
17 Antinow, 42 aut 4 | q | 

Zpdiack> Conſtellations, 12.  YVizs 
1 Artes, 13} 57 Libra, g 

 -2 Tawris, | 23 | 8 Scorpio, 27 
3 Gemin, T3 18 [ 9 Sagittarius, | 31 
4 Cancer, 7 | 9 | 10 Capricornus, 28 
5 Leo, WII) 27 F.1t "dquarime, 42 
6 Virgoy 26 12 Piſces, 34 

__Southera Conſtellations, 27. , 

2x Cetys, | 22] 15 Piſces Auſtrini, It 
2 Orion, 31I 16 Grus, 13 
3 Flumen Eridanus, 34 | 17 Phanix, i5 
4. Lupus, I 2 | 18 Indus, 12 
5 Canis Mzjor, 18 | 19 Pavwo, 20 
6. Canis mingr, vel Canicula, 2 4 20 Apmus, avis Indica, It 
7 Argo Nava, 41.5 21 Api Muſca, 4 
$ Hyara, 25 | 22 Chamelion, 10 
9 Crater, 7 | 23 Triangulum Aufter, 5 
Io Gorwlis, 7 , 24 Piſcis volans, | 7 
11 Centazrl#, 37 | 25 Dorado, 7 
12 Fera, aut Lupus, 19] 26 Toucan, Anſer Americanus, $ 
13 Ara, vel Altar, 7 \ 279 Hyarws, Serpens Auſt, +21 
14 Corona Auſt. vel Merid. 10:1 


The 
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you) then che Meridian of the Globe being turned. North and oauthy 


The Uſe of bar Gn, | 7 


— Mioidl loB6; are tmpopt bf wr INE 


Firſt, The Bouly; eo Sheng kt :. t. MM. 
Secondly, The Brazen Mevidian. | ; 

Thirdly, The ©uadrant of Altitude. 

Fourthly, The Hour-Circle'and Index. 

Fitthly, "The Wooden Frame in which it is s put, called, the Horizon. 


The Globe it ſelf, with the Concerns and Adpurtenagees thereun- 
to belonging, is for the lively rep:efentation of the natural ſ(cituation 
and poſition of the Earth and Heavens, and ſerveth for- the demon- 
firating any Problem incident-to the Sphcre, and on the Earth, etcher 
in "_— Geography, or Navig ation. 

. The Brazen Meridian is divided into 4 parts or Qiadranth bh 
being divided into 90” 3 within this Meridian -the whole Body of 
the Globe turneth upon the Axis that cometh forth from the Body, 
being two firong Braſs Wires, 

2. The Howr-Circle is a flat Ring of Braſs, faſteried upon the North- 
part of the Meridian, and is divided into the 24: hours of a natural 
Day; and each of theſe hours is ſubdivided into halves and quarters. 

3. The Quadrant of Altitude is a long and thin ſlip of Braſs,divided 
into g0*, and is to move up and down upqn-the ſurface of the Globe 
to any poſition required z-- and when plated in. the Zenith, the edge: 
thereof repreſenteth an Azimuth, and the diviſions ſhew the _—_— 
ters, or Circles of Altitude. 

: 14. The Horizon is a flat and round frathe of Wood, in which; 'the 


| "a Meridian, and conſequently the whole Globe doth move, being. 


divided into a Kalendar, ſhewing the Day-oft- the Month, the Place of: 
the Sun, the Rhonubs, &c. 


Pooblem 1 
Hero to ſet the Globe ta the Eric of 5 Plate, 
Suppoſe you were to ſet the Globe to the Latitude of 52" North's 
the Globe being in the Frame, move the: Meridian either higher or- 


lower, until-52 dbth cut the very;edge-of the Horizon,onthe North 
lide thereof, ( the divided fide of the Brazen Meridian being towards 


by. 


"2 | 
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by the help of a Magnetical Needle, it doth then repreſent the naturil , 
ſcituationof mc Hegyen dates upon the Celettial .or - Terreftrial - 
Globe; , 


The ue of the Terreſtrial Globe. © 
P:oblem 11. 
To find the Latitude of any Place upon the Globe, 


Firſt; find the Place required upon the Globe, then turn the Globe 
about, until the Place whoſe Latitude is required be juſt under the 
Braten Meridian ; then note what degree ſtands againſt it on the Me- 
.ridian, that is the.Latitude of the Place, which was required. 


Example. 


Let it be required to find the Latitude of Rome : Turn the Bol of * 
the Globe about, till Rome be juſt under the Braſs Meridian, and you 
will ſee 42 to be right againſt it, which is the. Latitude of Rowe. 


Problem 11]. 


To find the Longitude of any Place upon-the Globe. 


Turn the Body of the Globe about, till the Plate whoſe Longitude 
you require, comes under the Meridian.: then obſerve what degree of 
the Equinodtial is cut by the Braſs Meridian, and the Number ot thoſe 
degrees is the Longitude of the Place:you ſeck for. | 


ah A AS oo 


Example. 
Let it be required to find the: Longitude of Rowe, as before 3 there- 
fore bring Rome under the Meridian, which being done, the Meridian | 
 willcut the Equinottial in 36* 307, the Longitude required. 


Pyoblem 1V. |* 
''To fuk the Diftance of .any trwo Places on the Globe. 


© 62 


"T o pcaform this,lay the beginning of the degrees on the Rare p 
ti | * 


Je 


an 
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 Mltitude upon one of the Places required, and note how many de- 
grees there are contained between them 3 which being found, multi- 


ply by 60, and the Product will give you the Diftance between the 
ſaid Placesin minutes. | | 
Example. 


Let it be required to find the Diſtance between London and Rome 3 
therefore lay the Quadrant of Altitude from one Place to another, and 
you will tind 15" to be intercepted between the aforeſaid Places, 
which being multiplied by 60, giveth 900 miles-or minutes diſtance 


between London and Rome, 


Publem V. 
To find the Poſition of Places one from another, 


Firſt, ſct the Globe to the Latitude of one of the Places, and bring 
the ſame Place under the Braſs Meridian, and extend the Quadrant 
of Altitude, being hxed-over the firſt place, to the other: place, and 
the end of the Quadrant ſhall point out on the Horizon the Poſition 


- that one Place hath trom the other. 


Examp! e 


Let it be required to know the bearing of Rome from London 3 
therefore bring London under the Braſs Meridian, and there fit the 
Quadrant of Altitude, and lay the edge thereof upon Rome, and the 
end of the Quadrant of Altitude will point you to 55*, which is the 
Polition of Rome from London, 


The ſe of the Celeſtial Globe. 


Problem VI. 
: The Day of the Month being given, to find what Sign and Degree the 
San 14 is 
Fir(t, find the Day of the Month in the Kalendar, on the Horizon, 


and right againſi it you ſhall tmd the Sign and Degree in which the 


Sun is, | 
T1 Example 


” 


24 Tho Uſevf the Colettial Globe. 
| t od, c Pxample.. 

>» #>- + kr | L 

et it be required to find the Sur's Place on the fifth of May; You 

muſt find the tifth of May in the Kalendar, and right againſt it you. 

wil find 25 degrees in Taurw, which is the Sun's Place that day, 


Pwblem VII. 
- How to place the Indcx of the Hour-Circle for any Day in the Tear; 


: 
g"* ry < 


= 
- - 


The Place of the Sun found (as in the laſt Propoſition.) you muſt 
find that degree on the Ecliptick-Line of the Globe, and bring that 


bout the Index of the Hour-Circle, till it points juſt upon the upper 
Line of XIlin the Hour-Circlez which being done,the Hour-Circle is. 
reificd tor any time: oft that day. 


1-20blem VIIL: 
To find the Time of the Sun's Riſing aid Sctting, 


The Hour-Circle being redthed, and the Globe ſet to the Latitude, 
then turn rhe Globe abour, till the degree in which the Sun is, cut.the 
Eaſt fide of the Horizon 3, and then caſting your eye upon the Hour- 
Circle, the Index will ſhewy you the time of the Sun's Riſing: and the 
Globe being turned about, till the degree of the Sun cut the Weſt fide 


Example, 


Let it be required to find the Sun's-Riſingand Setting the fifth day 
of May, in the Latitude of London, the Sun being then in 25" of Tam: 
Firſt, find the 25th deg. of Tawris in the Ecliptick- Line, which-be- 
ing turned to the Ealt part of the Horizon, you will find the Indcx 


the Hour-Index point t0/3 quaiters paſt 7; the time of Sun-Setting» . 
Having the time of the Sur's Riſing and Setting, you may tindthe 


doubled, gives the length of the Day. . 
| Examplt 


point to a quarter after four of the Clock 3 the ſame point of the E- 
cliptick being, turned to the Welt part of the Horizon, you willfad; 


lenethof the Day and Night for the time of the Sun's Riting being | 


degree to the Braſs Meridian 3 then flaying the Globe there, turn a+ . 


of the Horizon, the Index will ſhew you the time of the Sun's ſetting» -- 


\ 
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The fifth of May, the Sun riſeth at 4 of the Clock and a quarter paſt, 
which being doubled, is 8 hours and a half, the length of the Night ; 
and the Sun-Setting, which is at 7 a Clock and three quarters, which 
being doubled, is I9 I hours, the length of the Day. "Ng ON, | 


Problem 1X. 
To, find the Sun's Amplitude. 


The Amplitude of the'S$un isan-Arch intercepted between:the Fatt ' 
or Weit points, and that part,of the Horizon where the Sun'ziſcth or 
ſetteth. 

The finding of the Amplitude differeth little from the laſt Propo- 
ſition : for having brought the degree of the Sun's place to the Hori- 
zon, you count how many degrees of-the Horizon are-intercepted be- 
tween the Eaſt or Weſt point, and that part of the/Horizon, where the 
Sun <cither rileth-or fetteth. | 

| Example. 

On the fifth of May, I defire to know the Sun's Amplitude in the 
Latitude of London; therefore bring the Place of the Sun that day to 
the Horizon, and you will nd 31” +; intercepted berween the point of 
the Horizon, and the Eaſt point, which is the Sun's true Amplitude 
Notrtherly. | 


Pwblem RX. 
How to find tbe Sun's Declination any Day of the Tear, .. 


The Declination of the Sun is an Arch of the Meridian, intercepted 
between the Sun's Place and the EquinoGtial 3 to find which you mult 
bring the degree in which the Sun is to the Brazen Meridian, and there 
fiay it, and count how many degrees of the Brazen Meridian are con- 
fained between the Equino@tial and the Sun's Place, and that is the 
Declination. | 

Example. 


I would know what Declination the Sun hath the fifth of May, He 
I12 | un 


Sun being 25* in Tawras, which being brought to the Meridian, yow 


will find 19* intercepted betweetr that point, and the EquinoRial on. 
the Brazen Mcridian, which is the Declination required... 


Pwblem XT. 
To find the Mtridian Altitude of the Sun any day of the Tear, 


The Meridian Altitude of the Sin is an Arch of the. Meridian, in-- 
tercepted between the Horizon, and the degree. in which the Sun is.. 
To perform which, turn the Globe about tilt the degree. of the Sun 
be juſt under the Braſs Meridian 3 then ſtaying the Globe theregount: 
how many.degrees are coritained beeween the place of-the Sun under 
the Meridian, . and the Horizon, and'that is the Meridian Altitude: . 


Example. 


On the fifth of May, it isrequired to find the Meridian Alticude of 
the Sun that day in the Latitude of Londoy z the Sun's place in the 
Ecliptick .is 25” in Taurus ; therefore bring 'that degree under the 
Braſs Meridian, and you will find 57” 5 to be intercepted upon the 
Braſs Meridian, between the place of the Sun and the Horjzon, tliat 
is the Meridian Altitude of. the Sun that day, 


Poblem XII: 


How to know what Altitude the Sun ſhall bave any bour of the day, on 
any day of the Tear. 


Having found the Sun's place, and reified the Globe to the Lati- 


tude, and the Index of the Houz-Circle tor. the day propoſed, turn - 


the Globe about, .till the Index of the Hour-Circle be jult upon the 
time when you would know the Altitude 3 then ſtaying the Body-ct 
the Globe here, bring the Quadrant of Altitude, being ſcrued on. to 
the Zenith, and lay it over the Sun's Place : . Then the number of the 
degeees contained betwixt the Horizon and the Sun's place, counted 
on.ihe Quadrant of Altitude, is the Altitude of the Sun at that hour. 


Exarnwble. | 
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Tet the time given be the tenth day of 4pril, 'in the Latitude of 
Fondon, at which time (by the ſixth/Propofition)'F find that the Sari is 
in the beginning of Tazrus, and I would know what Altitude the Sun 
will have at nine of the Clock in'the morning: The Index of the 
- Hour-Circle Cs nut for that day, turn the Body of the Globe 
about, till the. Index of the Hour-Circle lies juti upori 9 of the Clock; 
then ſtaying the Globe there, lay the Quadrant of Alticude on the 
Sun's place, and the number of degrees between the Horizon and the 
:Sun's place ( counted upon the Quadrant: of Altitude ) is the-true 
height of the San, which here I 1nd to be 36 at that time, or at.three 
inthe Afternoon; for the Sun hath che fame Altitude at 14, 10,9, 8, 
7.6, 5, 4, in the morning, as it hath at 1,2, 3,4, 5, 6,7, 8, in the 
Evening, nearly: 


P2oblem X11, 
How to find the Howr of - the Day by the Globe. 


This Propoſition cannot be wrought conveniently by the: Globe 
only, but the Altitude of the Sun mult be firſt taken by ſome Inftru- 
ment or other, and then this is but the Converſe of the former Propo- 
fition, which it performs thus : The Globe being ſet co the Latitude, 
and the Index of the Hour-Circle recited, turn-the Globe about, till 
the degree of the Sun's place meet with the Altitude, taken by the 
Infirument upon the Quadrant of Altitude, and then will the Index. 
on the Hour-Cicle ſhew you the hour of the Day. 


P2oblem . XLV. 


To find both tht Right and Oblique Aſcenſion, and Oblique Deſecenſuon -. 
| of tbe - Sun. | 


The Globe being ſet to your Latitude,bring the degree of the Sun to 
the Brazen Meridian,there ſtaying it 3 then what deg, of the EquinoGial - 
iscut by the ſaid Brazen Meridian,counting the fame from the firit point 
of Aries, and that is the Right Afcenſion of the Sun that day. So the 
Sun being in the beginning of Tawrws, his Right- Aſcenſ. will be found 
to-be about 27” 3, and bringing the Sun's place to the Eaft partof the 
Eorizon, in (he Lat. of London, the Horizon will cut the EguinoGial in 


13, 
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13* 3, which is the Oblique A Mn | 
$0-the, Welt part,of the Hoxizon, the Horizon will cut the Equinogial 
.4n-42";33 the; Oblique.Deſceobons tl) 5) 1d) ons os nes 7? 
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To find the Meridian Altitnde of 'a Star, or the Altitude of #1 
| Star 'at atly other Time,” ©) 61% M01 


: 


To find the Meridian Altitude, Tet the Globe be ſet to your Latit, 
- and then turn the'Body of the Globe about, till the- Star be under the 
Brazen Meridian, and then the Number of degrees of the Meridian in» 
rercepted between the Star, and the North or South part of the Hori- 
zon, according as the Star is ſcituated, is the Merid. Altitude thereof, 
Now to tind the Altitude at any other hour, turn about the Globe, 
till the Index of the Hour-Circle be at the hour you would know the 
Altitude of the Star ( the Index of the Hour-Circle being firſt reci- 
hed to the day of the Month): and then apply the Quadrant of Alti. 
tude to the Star, and the degrees of the Quadrant cut by the Star, is 
the Altitude at that time. 1 


Pywblem XVI. 


To know at any time of the Day or Night, what Stars be above 
' the Horizon. 


This is no other than to place the Globe in a true poſition at any 
time. Now if you would know what Stars are above the Horizon at 
any time of the day, you muſt take the Sun's Altitude, and turning the 
Globe abour, till you bring the degree of the Sun juli to the Altitude, 
which you tound by Obſervation on the Quadrant of Altitude; and 
then ſtaying the Globe there,-you will ſee all the Stars that are above 
the Horizon at that time. ; 

©? "This ſame ts to be performed in the Night by any known Star, the 
Altitude of it being taken iu the fame manner. 


Problem XVII. 


How to kttow the Riſing,” Culminating, and Setting of any fixed Stat, 
alſo what part of the Horizon be riſeth and ſetteth in, 


Having 


and bringing the Sun's Place | 
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according to the Latitude, then find out the Star, whoſe riſing culmi- 


- -nating, or ſetting youdeſire; ” and. bring him to the Eaſt ſide of the 


Horizon 3 then will the Index of the Hour-Circle ſhew you the time 
of his riſing 3 then bring.the ſame Star under the Brazen Meridian, 
and there ſtaying the Globe. the Index willſhew you at whatthour the 
ſaid Star, culininates, and comes to. the. Meridian... .. - - 

Lafily, bring the ſame Star about, till it cutteth the Welfezn part of 
the Horizon, and then the Index of the Hour- Circle will ſhew you at * 
what hour the ſaid Star-ſetteth, and by the Horizon you may know 
the Amplitude, as of the Sun, 


Problem XVIII 


To find the Hour of th: Night by the Globe. 
{ . You muſt take the Altitude of ſome known Star by a Quadrant,or 


other Inſtrument, ,and then, having, reRiked the Index of your/Hour- 


Circle according, to the Day of the Month, turn the Globe about till - 
you make the Star agree with the Altitude upon the Quadrant of Al- 
titude, and then the Index of the Hour-Circle will point out to you 
the Hour .of the Night. 

Here you muſt note, That if the. Star you obſerve be onthe Weſt 
lde of the Meridian, you muſt then turn the Quadrant of Altitude 
to the Welt ſide of the Meridian 3 and if the Star be on the Eaſt fide - 
of the Meridian, you mult turn the Quadrant of Altitude on the- 
Ealt Side thereok. | 


: _— : 
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SecT. VI. 
The. Deſcription and Uſe of -an Inſtrument, Called an 
Inclinatory Needle, ' that doth ( by a' ſecret 
Property of the Loadſtone , together with the 
FAAagnetiſm of the Earth) ſhew you the Lati- 


tude of any Place, without Obſervation either of 
Sun or Stars. | 


is Inftrument” was firſt invented by that excellent Philofopher 
L . Dr. Gilbert, Phyfician in Ordinary to Queen Elizabeth, and hath 
the approbation of ſeveral other able and learned Men hereunder 
mentioned, 'Mr, Blandrvel hath written of it, as'may appear in the 
Jatter end of Magirws His Theoricks z and that expert Philoſopher, 
Dr. Ridler, an-Engliſt-Man, Phyſician tothe Emperor of Raſſia, who 
hath largely treated of this Inftrument in his Book of Magnetical Bodier | 
and Motions. As alfo. that famous Mathematician, Mr. Edward Wright, 
in his Book of Corredion of Errors in Navigation, hath given a Geome- 
trical Demonſtration of the natural Reaſon thereof, - and from thence 
calculated a Table of the Inclination of the Magnetical Needle in all La- 
tiruder. ot 
This Inſtrument hath alſo been lately commended to the confide- 
ration of this preſent Age, by the Virtnoſi, or Royal Society, in their 
Philoſophical TraniaQtions, Vol. 2. Numb. 24. 


So that it may appear by all theſe Teftimonies, this Inſtrument ' 


hath-fomewbat of Excellency in it, and therefore may be thought 
worthy of our-Conſideration and Pracice. 


The 
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249 The Ule of the Jnclinatowp-Needle. 
The Magnetical Needle that hangs on his Pevits, between the two 
Bells m this Ioſtrument, deforprs hath received any Virtuefromthe 
 Load-ſtone, doth hang in Equiltbrio, 'and will turn to atiy poſition 
whatſoever 3 but after it hath received the Magnetick Vigour from 
the Stone, it then becomes ſubordinate'to the powerful Commands of 
the great Magner, the Earth, which being placed to its Magnetical 
poſition, i.e. parallel tothe Magnetical Meridian, theh wiltrthe Nee- 
die refpe& a certain point of Elevation or Deprefion, accorditig ts 
the Latitude ob the Place where'it is uſed, which may further appear | 
by this enſuing Table. | 
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A Table of the Magnetical Inclination of the Inclinatory- Needle. 
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Therefore being in any part of the World, if you (et this Inſtrument 
_ directly North and South by another Compaſs ( being placed at / a 
*competent diſtance out of the Orbs of AttraQtion ), then wilt the 
| . North or South end of the Needle dip to a certain Angle, - which 
Angle being ſought in this precedent Table, under the Title of Mag- 
 mtical Inclination, right again it, in the Column next to it under the 
Title'of Latitude of Places, ſhal] be ſhewn the Latitude of the Place, 
Example EL Hg 
Suppoſe you have reQified your Inſtrument North and South, as 
before, and find the North end of the Needle to be depreſſed below 
the Horizon, to an Angle of 72" 36' 3 then if you look this Angle in 
the Table, you will find it in the fifth and fixth Column, under the 
. Title of Magnetical Inclination 3 and in the fourth Column, under the 
Title of Latitzde of Places, you will find 51*®, which will be the Lati- 
tude of the Place. The fame is to be underſtood in South Latitude, 
only that then the South end of the Needle will be depreſſed, and the 
Uſe will be the ſame. 
The Natural Reaſon of this may be very lively illuſtrated by the 
application of a Amall ſewing Needle round a Terrella, or round a 
Loadlione, in.the manner of this following Figure. 


250 The QUſe of the Thclinato!p-Needle. 

Let the Figure AB CD, repreſent a Terrells, or round Load-flone, 
A'the North Pole, B the South Pole, AB the Meridian, 'C D the E- 
quinoQiazl: Now if you ſuppoſe that the Quadrant A D was divided 
into 90 equal parts, ſhewing the ſeveral Latitudes of Places upon the 
Earth 3 "Then if you apply a Needle to the point D,, it will conform 
it ſelf to a parallel poſition to the Line AB, but it moved further to 
109, - then ſhall it have a ſenfible Angle, and fo to 20, 30; &c. until it 
comerh to 90?, and.doth erc& it ſelf perpendicular upon the very Pole, 
From which Expetiment may be gathered the natural Reaſon of the 
Pofition'of the Magnetical Needle to the great Magnet the Earth, as 
this ſmall ſewing-Needle hath to this Terrella, or little Earth 3 or if'a 
ſmall Magnetical Needle” be applted after the ſame manner to this 


Stone, it will-perform the ſame Concluſions as the ſewing-Needle 
doth. - | 


th. 


SECT. VIII. 


af Short «Appendix, hh nin 
the ſecret Properties of tbe T oat 
Stone. 


"vj \ \ 
| e_ Dio Þzdem, 


"He Nature, Powerfuldeſs,” and fixange Propestics of the Luad- 

& fone are fuch, thatthe more they are known, the more they are 
juſily to be admired; in their lively exprefling the infinite Power and 
Goodneſs of God, who hath created ſo;precious a Jewel tor the proti- 
table uſe of Man, arid for the entarging and {ettingTorth of his own 
Glory, eſpecially-in that affiltance it affords ro Man,y/w'the diſcovery 
of the whole Univerſe, which is the Work of his hands,and his mighty 
Wonders in the deep, Watersz the Propertics ngt/6nly ſerving for 
Maritime Afﬀairs, but alſo'in travelling by Land 1g- vaſt and (olitary 
Defarts 3 for moveable Sun-Dialsia all Places of the World ; tor the 
| More ready and exact Chorographyfeny©ountry, or true plotting 
of any Ground, and for following of any Mineral Vein (void of Iron) 
under theEauhs. and. allo for Coal-Mincs,- with ſcvcral other necel- 
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©, foryUſes, retaining in it ſeIfas it were,the Mirror of Philoſophy, ma- 
nifeſted by its' Sympathetica] Coition, and Antipathetical Repultion, 
with many other occult Operations very admirable to behold 3 two cf- 


pecially that are treaſured up in its dusky Entrails, one of Attraction, 
the other of Direction 3 it hath Subſtance, Virtue, and Operatian,ſcr- 
ving to many good purpoſes: therefore this Stone of all others may 
be accounted the moft precious, wherein the Majeſty of Nature doth 
moſt appear 3 which admirable Treaſure God hath vouchſafed to re+ 
veal unto the weak knowledg of Man,towards the-end of the World, 


being fo plain to the meancii Capacity, and that out of a' baſe, con= 


temptible and dead Creature, as it ſeemeth' to be, and yet tilled with 
fuch excellent and wondertul Virtue, that all che Gems 1 in the World 
have not the like. | | 


Of the Name of the Stone, and of the Colour, and! from 
whence it comes, and panes it was firſt found.” 


' -This Stone is called Magnez, uſed: under! that promiſcuous; Appel- 


htion both by the Greeks and Latins,; and/as Luicretius;! rigs the 
Name'isderived from the Country Mogneſts. - to 28 51318 T 


| _ The Grecks ao call it Magnes from ther Plhes' © | Oe adn bet 


For that the Magnets Land it doth erbrace.” X | 4 21'6 
1 Wis! 
. 9 pH Gaith, fome ll it Lapis Heyac!ins, Net the Num of HiraieA 
{City of Lyllz; -whete it was firlt diſcovered ar#up3n' ting _—_ 
count the Touchſione 1 is called L4pis: Dydiz; 17.95 340% io 99niv io; 


| wa 0/17. pbraft us, in his: Book of Stores. forthe Lite (caſorvcatuty i Her- 


tuleum : Others think it denotainattd from” Herexles/-) (20H £ 90lil 

Nicander thinks, the Stove {o called, and ſo-doth Plin Er hirh,. 
froin bile Magues i She epherd.; for. it is reported *thac he "found it by 
Ki leSoatr Sho?s, PH his Shepherds Crook that x" when 
he ted his Flocks in India. pot 
"Orhers eiltie $1d{riter, Which in Greek NR” Tron;z >By us'it is 
called a.Lo2a;ftone, 4llading to the two Starsih rhe Tail of the Ke- 
I<[tigl © BOp Helice at Cynofura; + which" were anciently: [called 
Load-Stars.or Leading- kd ; re this fone Gan p- 
pellatign, {th 6% rtis ie f ame Office)? i Lois 140! 

; This Mabner Vt Badiiohe 1#touthd: Ith$iN56ptreowE] the: World, 
and molt rintod1y in Tron Mics, ind by\fome ſuppoſed t0/be of. 
he Iron Oar. OF; 


252 Experiments upon theLoad-Stone. 
| Of theſe there are divers ſorts, different each from other, as wel! 
in goodneſs, as in colour, weight and force, but not in property, (al- 
tho many have judged the Cauſe of the Variation of the Needleto 
be according to the diſtance of the Mine from whence the Stone was 
taken, and the place where it is uſed, but there is no ſuch thing ) 
for all Stones whatWoever have one point of direQion. 
The firſt and belt fort of theſe Stones come out of Eaſt-India, from 


the Coaſt of China and Bengals, and are of the colour of Iron, or Sag- 


guine colour : Theſe Stones are mafly and weighty, and will draw 
or lift-up the juſt weight of themſelves in Iron or Steel, and ſome tive 
times, ten times, and twenty times their own weight 3 and theſe are 
of the fineſt ſort, and are commonly fold for their weight in Silver in 
the Eaft-Indies, where they grow, becauſe the belt or tinelt are very 
rare to be foand 3 for it is commonly an entire Stone, lying in the 
Exrth by it ſelf, and no piece or part of any other. 
There is alſo another ſort, ofa reddiſh colour, found in Arabia, and 
the Red Seca, growing broad and flat, much like unto a Tile of a 
Chimney-Hearth : Theſe are not ſo weighty as thoſe of China, but 
arevery near as'good, and the virtue continueth long on the Com- 
paſs or Needle that is touched upon theſe Stones. g4t 
;There are of thele Stones likewiſe in the Levant, in the Ifland cal- 
led Elba, hard by a Town in that Iſland called Porta Feraro, and are 
called there Calamita Preta, that is to ſay, the Black Magnet ;. becauſe 
there js another ſort that is white and light, like unto a piece of dry 
Fuller's'Clay,/-and are called Calamita Blanca, Theſe black. Stones of 
Elba are mingled with white Veins3 they are of no great force, nor 
their virtue ot long continuance. 
Al there are of theſe Stones in High-Almany, that are full of holes 


like a Honey-Comb, and lighter than the other, but better than they z 


theſe are of an Iron colour. 

Another ſort there are in Norway, in the Iron Mines, as in Long- 
ſound, and other Places 3 their Colour is black, mixed with gray 
theſe are alſo of an indifferent force. | 

There ate allo ſome'in the Mines of Carraca,and Cantabria in S painz 
ard ſome there are found inthe Weli of England. 

There are ſome found- alſo in, Bohemia, and ſeveral other places. 

All theſe Stones are different, ons from another, as well in Force, 
asin Colour and Weight, yetall of .one Operation in the Needle, 
{bewing all one point of direRiqn : which is, a moſt wonderful and 
admirable Providence.oft God to cauſe. it fo. to be 3 for inhaite woun 
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+ the diſtraQions be, if it were otherwiſe in the practical uſe of the 


Compaſs: For true it'is, that God is mighty and marvellous in all his- 
Works 5 ard truly his Power is greatly ſhewn in this wonderful Mi> 
racle of Nature, as in any Stone in the whole Creation.. 


Of the Attraftive Virtue of - the 
Loadſtone. 


That this Stone hath an attra&ive Operation, is apparently mani-- 
felt 3 forit you apply a piece of Iron unto either of the Poles, it will 
there hold it, and at a diltance will alſo draw or attra& a {mall piece 
of Tron, according to the Vigor or Imbecillity of the Stone 3 but 
what [ſtrength foever it hath, it may be artificially improved; to be 
greater, than can by it {elf be diſcovered :. which is to be performed: 
by applying a {ſmooth and. bright piece of Iron to cither Pole of the. 
Stone, and it will immediatly deliver its Virtue unto it. The Virtue. 
being herein contracted: in this picce of Iron, the Stone doth maniteſt- 
it (cIf to have ten times more lirength 3: for this cauſe therefore are. 
-<x)G4roggg capped with. Iron, for. the artificial. augmentation of their. 
Strength. 

And this Virtue is freely communicated from it ſelf to any thing, 
elſe that is capable of its-reception 3 ſo that a: piece of Steel, having; 
received firength from the Stone, that will alſo attract another piece- 
of. Stee], in proportion to that; Virtue it hath reccived.. 

This Experiment I have often tried upon my Load-ſione + for by. 
touching of a Knife upon it, _ it ſhall X24 up. a Key of. two ounces. 
weight 3 and that within. the Sphere of the Stone it ſhall deliver the 
Virtue into a piece of Iron, and n&t touch the. Stone at all 3. and like-- 
wile over the Stone, it ſhall cauſe one piece of Iron to hang to ano-: 
ther 3. So wonderful is the attraRive quality of this Stone, manifelied. 
la theſe and the like Experiments. 


Of the Sympathetical' and Antipathetical Property. 
of the: Load-ſtone. 


When a Needle is touched upon 4 Load-ſtone, the North and: 
South ns of this Needle will apply themſelves reſpectively to _ 
Poles» 


oo 
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Ce eg dey oc ton 
1ga4cn & Necdie wh 9: the Sto | 
the South end of the Needleto.the South cudot the Storte;whichides/ 


notes their mutualSywpathy.z but putting the=Nerth-cnd# ob they 
Stone to the South end of the Needle, when it is upon a Pin, the 
South end of the Needle will immediatly fly away 5 and if you put 
the South end. of the.Stope tolthg;Nexthend of the Negdle, it will 
allo diſcover by I Ga WI A PLA it, 

But a contrary Operation there#s/yetitrthe two Needles to that of 
the Load-ſtone 3 for if one of the Needles being hung upon a Pin, 
and you-apply the North end:of one» Needle ro the Nurelerid wBthhe 
upon the Pin,jt ſhall immediatly fly awdy, which denorertva bontrary? 
Operation in-the Needle to that of the Loaditone; andthe-Soudi' gdh? 
of one will immediztly come to:the North end of the:orberos 7011 36 

The ſame property of Sympathetical Coition,' and Antipathetieas 
Repullion,-is allo: diſcovered - by +two  Load-itories, floating in"'tivgs 
little Boats-in'a great Baſon of Watcr,; the rwo-Potes of: either Stand® 
being diſpoſed parallel tothe plain-of | the Horizofiv-iatid/it' you -pit®* 
both the South Poles together; they -thall: avoid- the Conta@ of one! 
another by @ natural-Antipathy 3 bur:it the:North Pole ofthe one be /! 
dire& to the South:Pole of the other, they will immedjatly manifeſt 
their natural Sympathy one to-another, and will cleave together by" 
a ſong attrafion!.) i mon boisot numado (ioont 2 gu1uv ant bag * 

This-is aHoapparcntly evideno! betwiegno the igreat Magnet the! 
Earthy : and'a Load-fione 5 :fibraf 1g par. Load-tdneatite'n fg! 
String, and let it hanginthe Air; orelſe ro 'flcgrrin'the) Water a4)" 
Woodden: Diſh, and. putting the Nortwend of che ſill Magnet td- 
wards the North endof the great Magnet the! RarthyicihaFinfifie® 
atly change its poſition, -atidrtutn 1es:Norrly Pole rownrds the Sotith'® 


- Pole of theſaid great Mapnet.' 404Son bas nol 16 2291g 8 Yn 2000; 
44:24 »1 991qQ 500 5 Mi; . ga 11500336 v7 13y 3 908 
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Df. the cutting of- the Loav-lone.— 255" 


Of the Conſequences that - follow the various dividing 
and cutting of the Load-ſtone. 


F a Load-ſtone be confuſedly broken by violence into many pieces, 

each of the pieces ſhall be'an entire Load-fione, having both its 

Poles diſtin&ly of it ſelf; with all the'other Properties that were in 

the Stone' before it was broken.” © © "Rae" 0 ſz: a0 

But if a Load-ſtone be divided in'the midſt between the two Poles, 

in the EquinoRial, then it is abſolutely two entire Load-ſtones, and 

| thoſe parts which were the EquinoQials before, are'now become two 

Poles, and the two Poles that were Poles before, do, continue the 

) fame, dE | 

But if a Stone be cut Meridionally quite through'the two Poles, fo 

a that one Axis is now converted into two, and each of them'remove 

f into cach Stone, ſo that it is alfo- become two 'entire Load-Rtones, 

2 the 4xis of cither of them will retire into the gravity of cicher piece 3 

d *and if you join theſe two pieces together again, the two Axer will 
a again become one; which is tio aUmnjtable to behold; © + #+ - 


1 But if you cut off a pitce of the' Stone at the very Pole; in a parallel 
2 S$Rion, the Virtue of that piece will immediatly retire from it unto 

| the main Stone, and; will ſcarcely have any, Virtue at all therein z but 
ll applying this ſmall piece that was cut off, to the ined wry again,the 
pn Stone will forthwith impart the ſame Virtue as was'befors, into this 


Jo piece ſo cut off, ſo long as it doth abide in that place 3 but when it 
is removed,” it'doth again recallits Virtue fromthe faid-Biecc.: This 
101 Fhave experienced ina Stone of 4 very. conſiderable piece; 11 * 
w And in the fame manner, it you apply a weak Stone to. the Poles 
it |} - ofa ſtrongoone; the ſirong Stone will impart of its Virtue to the weak 
Yi Stone, making it to be as ſtrong as itſelf, ſo long as it-is its Neigh+ 

bour 3 buit:when this weak''Magnet-deſercs' this neighboutly pro- 
; ni pinquity, ' theſtrong Magnet will draw its Virtue toit felf again; and 
- Will cruſt it no further than the Power of its recall. | 


L1 To 
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256 Eo find'the Poles of any Stone; 
n bil Th. -fond ther Poles oft a Stoney 1) * 


here are ſeveral ways for the performance of this Experiment. 
Firlt,, you: may-have a thin piece of Steel -about an Inch ig 
length, and; of an Inch broad 3 this piece of thin Steel , being bent 
circular,and laid. on the Stone,will immediatly; lic patallel to the Axis 
of the Stone, and direc which way the Poles do. lie... Which being 
diſcovered near where they lic, you may find them more, exaQtly by a 
ſmall piece of a ſewing Needle, which being laid on the Stone, if it 
be.near cither of _the Poles, will elevate one end PI, then move 
' it farther and farther, till it doth crc it (elf perpendicular; ,and.that 
_ very point will be the Pole of the Stone. wh TO OI 
.Now40. know, which Pole i« is;; you: may,apply a ſmall Needle of 
a Dial toit, and if the Pole draw the North end of the Needle, then 
is that the North Pole of the Stone 3 and the contrary. 
Or otherwiſe, you may find the Pole, by a Sewidg- Needle and 
Thzead, by hanginglit qycr the Stone where you.ſuppoſe the Pole to 
be, and keep it aflittle hore from the Stone, and. the end of the Nee- 


dle will dixc4ly point. to the Pole of the Stone... 4, >. 
* Whether Onions or Garlick do obſtruft the-Operation of 
. the Loadſtone < oeet3r 40 2 


h at's 4.common.received Qpinion, That if a Load-ſione be: 
rubbed over with! Garlick or Onions, that [it will obfiru@:the: 
Virtue thereof 3: or if a-Knife being touckhed-upon the Load-ſtone, 
and afterwards cut aniOnion- or: Garlick: therewith, that- it will im- 
mediatly loſe its Virtue. ' T1 HE A 

-This!Conctit hath alſo been.countenanced by the Ancients 3 butif 
you-areipicaſed to make trial of it; you will find it-to; be but-a meer 
Fallacy. | 1601 12d 530 Gn 11 ih; 1H 

Ie i alfo as falſe, that the Diamond doth hinder the Virtue of the 
Load-fone, while it is near it. 


d > 1 
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Experiments of the Loavſione.. - 257 


4 delightful Experiment performed. by the, Load-ſtone, 
"' repreſenting the Engaging of two' Armies in Battel. - 


Or the performance hereof, you muſt have a Brafs'or Pewter Plate, 
F and upon this Plate-put ſeveral littl: heaps of the Filings of Iron, 
with ſome ſhort Bits of Sewing-Needles, arid put them in order of a 
Battel, one main Body againſt another, alſo with their right andletr 
Wings, and their Forlorn-Hopes 3 this being done, bring the Load- 
ſtone under the Plate with one of the Poles upward, and put it firſt to- 
ward one of the right Wings of the Army, and they will immediatly 
receive an Alarm, and-as it were ſtand to their Arms; then move.the 
Stone toward the other Wing of the Enemy,” and. they alfo will re- 
ceive the like Alarm 3:and then by. moving the Stone to and fro under 
the Plate, you will put both Parties into a Motion, in a Charging Po- 
ſture, and, one to.charge theother in a ' deſperate Engagement, ng 
one to come within the otherz and {o you may at, laſt engage_th 
main Bodies of the Army 3 and there you may ſee that ſometimes 
they are Conquerors, and ſometimes conquered, . which is cauſed by 
the ingenious motion of the Stone with your hand under. the Plate 3 
and the ſhort, Bits of the Needles may. repreſent their Geaexals and 
Commanders, which will be very full of action, whexe yqu,may {ce 
ſometimes that there will be twenty or more. of the Common Soul- 
diers to fall foul of the ſaid Commanders: , And if between the(e Ar- 
mics you put ſmall Breaſt-works and Trenches made with Sand, and 
Filings put in the Trenches, you, will then have.xepreſented the ſud+ 
den riſing of them one againki another, as if;they lay in ; Ambulh, 
waiting tos an opportunity. againk their Enemies, ... - © 
To make a Sewing-Needle ſwim upon the ſurface of the 

Water, . and to play up and down like a Fiſh ; and to find 
i» out the Magnetical Meridianscs.c nr 1d oy 1, 

Ake a ftmall Sewing-Needte,& touch the two erids thereof upon 

& the two Poles of the'Stonie' 3 ant having a Glaſs 6f Water before 
you,take the Needle very lighrly between your Finger and Thumb;and 
lay it lightly on the ſurface of the Water, ſo that it break not throngh, * 
and there it will lie then take a Knife that hath been touched with 


the Load-ſione, and bring it to and fro upon the edge of the Glaſs, and 
, LyI'2 the 


259  Exporimeitts df 'the Loavſtorte,” ' . 
the Needle will follow it up and down, and will play up and down 
on'the Supericies of the Water like's Fiſh-3- arid then take away the 
Knife, andthe Needle will immediately. pokite it {elf to the Meridian, 
pointing due North and South. © © © | \ 

Such an inferior Inſtrument as this may land Men in great ſtead, 
in time of great Straits and Exigencits,' it they ſhould be at Sea, and 
their Compaſſes be taken from them 3 for if you put a Needle, bein 
touch'd, through a ſmall picce of Cork, it will then perform this t 


fect excceding well in all Storms and Tempeſts whatſoever, being - 


born up by the Cork on the top of the Water, and the pofition there» 
of will be continually in the Meridian. 


To infuſe Hagnetical Virtue mto a Needle, without the 
9 help of a Load-ſtone. - / | 


| lg being a Mineral of the Earth, and having a Sympathetical 
quality with the Load-fione, acquiring this Verticity from the 
Magnetiſm of the Earth,being diſpenſed according to the various po- 
fitions thereof 3 for all Iron, whoſe poſition is parallel to the Axis of 
the World, or if it be perpendicular to the Horizon, the upper part 
thereot fhallHhave North'Virtue, and the lower part SouthVirtue 3 as 
Bars in Windows, "Caſements, Tongs, ' and Fire-Forks, and all ſach. 
things, &e. And according to the length of the time of the poſition 
of any ſuch piece of Iron, the fironger Virtue it doth contract: © So. 
that T once made Experiment upon a ſmooth piece of Iron, which 
had for ſeveral Years been in a perpendicular poſture, and I filed the 


upper end thereof bright, and touched a ſmallnew Needle thereon, 


the South. end I touched upon the North or upper part of the Iron, 
and the North end upon the South or lower ead of the Iron, andI. 


found the Needle to play indifferently. well, and to conform it ſelf to. 


the Magnctical Meri 

The 
deduced out of the Load-ſtone; or-out of-a'Mine of that kind5/ the 
beſt Iron Mine and Load-fone is the fame thing 3. for it being, placed 


artificially in the Air, or upon the Water, moveth North and South,. 


attzxaRethothes Iron unto it, and performeth the. ſame Concluſions 
asthe Magnet it ſelf. 


} L3T0% 


ceaſoh ofthis is from the Nature of the'Iron, it beinga Metal 
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 "Aelightful Experiment performed with tiwo Sewing- 
"Needles, _ being touched upon the Loadſtone. 


F you touch two Sewing- Needles contrary one to the other, that is 
L to ſay, the point of the one Northerly, and tbe point of 'the other 
Sautherly, and put them int» two ſmall pieces of Cork and put them 
thus in a Baſon of Water, one at the one (ide, and the other at the 
other ſide iof the Baſon, you ſhall ſce them as it were quickned 'with- 
; dvital Spirit, even ſo to move one towards the other, at the firſt fair 
ſoftly, but whcu they draw near, they will ruſh together witch great 
violence, 'the pint of the one ſtriking preciſely at the point of the 
other. You mult place the Needle that is touched from the North, 
- on the-Southfide 'of the Baſon, . and the other on the 'other fide, 
otherwiſe che heads and not the points will run together. * s 


Of Cementing and Piecing of Load-ltones. 


TFa Load-ſione chance to be broken, it will not at all be detrimental 
to the Virtue of the Stone, provided that they be joined together - 
in the fame.place where they were broken off, which may be fer to- 
gether very ſirongly, by the help of a Cement prepared for that pur- - 
poſe, which is thus madc: 
Take the fine Pouder of 'Load-ftone, and half ſo much Pouder- of - 
Brick, made very ſmall, one part of Burgundy: Pitch, half-fo much. 
Rofin, and a ſmall portion of unwrought Paxz mingle theſe over a-. 
ſoft Fire, and heat the two pieces of the. Load-ſtone very hot 3 then 
take of this Cement, while it is hot, and lay it on very thin up- 
on the two pieces, and then join them together very hard, _ and as. 
cloſe as you can, and let it fo tand-until it be cold 3..and you ſhall - 
have it fully- as ſtrong as if-it were an entire Stone, and not to be. 


ſevered but by a great Fire. 
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Here follow ſeveral neceſſary TABLES, with their 
Uſe and Applicatim in. the. Art of: Navigation:: * 
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=» © Full moon, 
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-< > A Table of the Boon's Axe fo2 the Pear 1683. 


This Year will be three Eclipſes, two of” the Moons and one of rhe Sw. 


1, Of the Sun, on Fa. 1 
in £r4/arzd,there being almoit.g Digits of the Sun's Body obſcured. 
Moen, the one on F eb. 1,.abaut 3. 2terngon, ' but inyifible.to' ns : 
F#ly 38, at $ of the Clock in the Mroning,. "inviſible to us, 

i # WEE = | ' { 


— 


tn. 


ni 4 —_— 


a [ Wok viakd. 2 | D. A. | , 
Laſt quart. |06 | 07 | 04 
> New moon.'| 13 [4 |15]. 
| Firſt quart. |20 | 05 | 40] 
Full moon.. |27 | 19 ; 03 
0 Laſt quart,. |04.| 22 [ 
R New moon. | 11 | 22 | 09 | | 
o Firſt quart. | 18 | 12 | 43 | 
* CFull moon. 126] 10 bk | 
| > 
0 N Laſt quart. - |,03 | 12.99 
|| 5 New moon. | 16.|.05,,. 55 
| 2 Firſt quart. | 17 | 10 | 07 
. | 3 CFull moon. | 25 4 03 | 23 
F 
| Laſt quart. | oz | oo | 08 l 
D New moon. o9 I4 | 55 
S Firſt quart. | x6} 17 | 17" 
© (Full moon. |24 | 20 [52 
Laſt quart. |or| 10 | 02 
2A New moon. | 08] or. 26 | 
$<birlt quart.: |'x5'] 12 {25 
| S- Full moon. | 23 13 j|'42 
*CLaft quart. | 20] 17 42 | 
New moon. | 07 | 14 1116 
2 FFirlt quart, | 15 | 0g (21; 
T all moon. 23 | 05 |.021 
* CLaſt quart, [20 011-24) | 
7, near 3 of the Clock afternoon 3 Viſible to us in { 
Two of the; x 
The other on] | 
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2 Table. ofthe Poon's age fo2 the e Fear 1694 


M3 ____jJ&]H]M- [M.3 = TD:78 TM. 
wah New moon. | 06 05 34 | |- 7 New mopn. 192 EF 
> Firſt quart. | 1406] 55 Firſt quart. {og ['o1 | 3; 
We 7 
& JFull moon. | 21 |20| 03 E<Full moon, 1164 00! 21 
EC Laſt quart. | 28 | 0 | 42 * Laſt quait. j23-|21 | 52 
| N i. | 04|22 | 16 044 £94 ihe 311141 07-þ 
> £Ww Moon, 1 ; = 
S )Firtt quart," | 13] OL þ.51 E Firſt quart. 07 | O07] 35 
| & )Full moon... | 20] 94 | 45 'z* )Full F ay ay 14-| 121-52” 
EF. CLaſt quart, | 2619 | 3© Ly Laſt quart. 22.115] 04 
| V3 be | : ue” Ad hocd Bhs 29 | 22] 20 
|, ( New moon, | © | | 
S Firſt quart. | 1318] 13 | ts Firſt quart. 051124 20 
Full mocn. | 20 | 14] 06 = )Eull mogn..,{-13 OS | 00 
Laſt quait. |27 |07 | 29 8) Laſt quart. -| 21 05 | 40 
{9TAY 8 2 C New moon. | 28 | 07 33: 
| ew moon, | 04 | 09 | ON 
S Firſt quart.4/12 oz þo8 | FR Fic quarte.-} 0412.11 "20 
| & JFull moon,*:þ18 |'2£ {55 Sul crea, 1.12, | 211/05 
| + CT. Laſt quart, 25 2£Þ-20 OY /utte 5 -20;| 23 1-00 
| : | (New moons: | 27 [16 '46 
-C New moon. | 04 |00|-5 1x 
S Firlt quart. | x1 | 16| 03 2 42- word 03 141] 41 
* Full moon.” iþ4 8 09 | 34 S. Full-moon.. 11{15137 
| :C Laſt ban 25142] 32 I Laſtquart. I9-| 34448; 
' Tk 3 { New moon,-| 26, |,02- 58 
New MmOoOoN- } 02 T4142 | 4 34> 
Ja Firſt quart. |og|21] 50 S&\ Firſt quart. | 0z | 06 27 
' )Full moon. | x6] 24] 25 $ JFull moon.. | x1] 10 1g 
CLaf quart. 24 OF 4 2 Laſt quarr. 13 23 * 
dS. £0 't - | [T New moon. 5: "38 
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| ning ;- Viſible to us, 


| and Viſible to us. 
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| Viſ ible i in the Weſ# Indies, KC. 
3- Ofthe Sun, Fly 2. abour 3 in the Afternoon 3. a great 
e, ſcen of us. - 4, Of. che. Moon, Docepy: 11. at 31. at e night, 2 "ls 
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"Tho Twrwithe) Fory _Eelipfes Fws of the- Sun and exwo-of tha Shen 4-0. 


| x. Ofthe Sun, Faw 6..at6 at Night, 11 digits of the Sun, will be eclipſed 3 ; 
Ofthe Moon, on Fe 17. about 3 in the mor- 
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A Table of the Boon's Age fo? the Pear 1685. 
| D.| H.jM. |D-| A. M. 
—Firlt quart, | 0202 | 28 Full moon. [O95 | 13 04 
Full Moon. | 19] 03 [34 L Laft quart. |12| 19 | 41 | 
E <Laſt quart. |17 | 07 [05 © INew-moon.;|20 | 21 22 
8 New moon. | 24 |-03|38 Firſt quart. |28 | 04 | 50 
«Firſt quait- 31]231[04 
p | | Full moon. |03 | 21 | 41 
| Full moon. 08| 17] 52 >) Laſt quart. |i11þ 12 | 37 
lbs IS} 13} 59 of New- moon: | 19 | 10 | I0 
3 New moon, | 22| 18] 19 (Firſt quart. | 26 | 09 | 19 
Firſtquart. 02] 20| 04 t2 (Full moon. | 02 | 08 | 39 
& )Full moon. | 1©[ 05 | 49 S )Laſt quart. |10op | 55 
3 Laſt quart, | 16|20|58 = JNew moon. |17|21 | 53 
oo New moon» | 24| 091 45 I C Firſt quart. |24] 14 | 57 
Firſt quart- |x| 9 | 44 Full moon. |01 | 22 us 
Full moon- |08 14| 55 SYLaſt quart, [20 or | 31 
f YJLaft quart. - | 15105] 25 S New mQOon. | 7 08 [45 [/ 
New moon. | 23j01| 35 2 FFirlt quart. | 23! 22 F0 
F Full moon. [31 | 15|26} 
Firſt quart, | OI OZ | 29 : | | 
= Full moon. | 07 | 22 | 48 > ( Laſt quart.' |o$| 19] 42] 
& Laft quart. '| 14 15] 59 S. JNew-mgon. | 15 | 20/16 | ' 
ew moon, | 22} 18} or 2 YFirſt quart. |22 10 |532] d 
Firſt quart. | 30| 14| 57 3. C Full moon. [30 10|24 
06] 05 f 00 BCLaft quart. |o8| o8 | o5 
13] 04 [40 EF New,mqon. 15 os [27 C 
21107149 F Firſt quart. 02 [20 | - 
28] 23] 10 | . Furt-moon. : (zo 05 }56| : 
This Tear will be three Eclipſes, one of the Sun, and twoof the Moon. - _ 
1, Of the Moon, Fwne 6. about 6-at night ;* Viſible ro us. 2.-Of the/Suns 
Frne 211 at 8 at night, a {mall Eclipſe, ſcarcely viſible to- us. y. 'Of the Moors or 
Nov. 30. about 11 At night 3 arotal Eclipſe, and Viſible to us, | W 
ah F4 —_— —_ _ C— a 
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| A Table of the Yoon's Age fot the Year 1686. 
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Full moon. 
New moon. 


& )New moon. 


JN New moon. 


| 


4 


| 


bs, 


03 
I'2 


20 | 


*7 


04 
T1 
19 
26 


O2 
I'© 


18 


M. | 


| 


Latt quart. | 
New moon, 


WT) 
E <Firlt quarc. 
Full moon, 
Laſt quart. 


> ( New moon. 


Firſt quart. 
' )Full moon. 
*(Lalt quart. 


Full moon. 
= " Laſt quart. 


42quiardag 


New moon: 


Firſt quarr. 


Full moon. 
Laſt quart, 


*42q490PO0 


Firſt quart, 
Full moon. 
Laſt quart. 


"L2qUNRN 


J 


Firlt quart. 
> )Full moon, 
* CLaſt quart. 


New moon. 
Firlt quart, 


New moon. 


9 Yiet moon. 


"ws 


D. 


Ol 
og 
17 
24 
31 


07 
14 
21 


28 


06 


I3 
29 
28 


O5 
12 
9 
27 


24 


Il 


19 
27 | 


O05 | 
O9 
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This Year there will be but one Eclipſe, and that of the Moon 
on Novem. 19. at 11 at Night it will be a great Eclipſe, and 
worthy ot Obſervation. 


—_——— 


A Table of the Poon's Age fo2 the Pear 1687. 


E Firſt quart. 
= )Full Moon. 
E (Lafl quart. 
» (New moo. 
S$+ )Firlt quart, 
* Full moon. 
S YFal quart, 
| New mooa. 
& Fixlt quarc, 
3 YFull moon- 
© ( Lalt quart. 
New moon. 
> )Firlt quart. 
p. Full moon. 
| CLaſt quart, 
New moon. 
= )Firlt quart. 
2 YFull moon. 
Liſt quart. 
New moon. 
> )Firlt quart, 
Q YFull moon. 
(Laſt quart, 


—a/ New moon. 


Iz 


07 
OO 
YO 
56 


18 
12 


9 
22 


04 
og 
I2 
22 


[x4 
©2 


04 


| 


OZ |. 


| *d2q Wag 


| 


" New moon. 
Firlt quart. 
Full moon, 
Laſt quart. | 


E 
S 


New moon. 

Þ )Eirlt quart- 
& Full moon. 
* CLalt quart. 
( New moon. 
Firlt quart. 
Full moon. 
Laſt quart. 


New moon. 

D Firſt quart. 
S- YFull moon. 
” CLaſt quart, 

\ N:w moon. 
Firſt quart. 
Full moon. 
Laſt quart. 


Jaquaa ns 


Firſt quart, 
Full moon, 
Laſt quart. 


\ New moon. | 


D. 


28 
07 
14 
29 


77 
05 
[2 
IO 


26 


IQ 


17 
25 


03. 


I'o 


17 


04] 


CT” 


T9 ; Py 


Thu Year will be but two Eclipſes, and beth of the Sun, 


1. The hr Eclipſe of the Sun will b 
be a great- Eclipſe, and viſible. 


e oh Mey 1. 2 little aſternoon 3-it will 
| : ; The ſecond w il! be on Ofober 26 
Clock in the Morning, a great Eclipſe, bur not perceptible to us in 


« about, 6.of the' 
Sn 6 | 


_— Meet eee 


HOLD x47 


4 Table of the Poon's Age fo2 the Pear 1688, 


_— 
j CS 


UMI - 1994 


Firſt quart. 
Full moon. 
Laſt quart. 


New moon. 
Firft quart. 
Full-moon. 
Laſt quart. 


- New moon. 
\ Firſt quart. 
\ Fall moon. 
4 Laſt quaits 


New moon. 
Firlt quart. 
Fulll moon. 


La(t quart, 


N 
ki 


New moon, 
Firſt quart. 
Full moon, 


: 


' (New moon. | 
\Firlt quart. 
$ \Full moon, 


(Laſt Quart. - 


| ST SPIE 


© New moon. 


| 


tt. Ah —_ —__ lh —_ 


D. | 
22 
29 
07 
S 


1 2O 


27 
05 
13 


21 
28 
06 
1+ 


19 
26 


O51 


13 


18 
26 
O04 
12 


M. 
LIZ 


J7 


5 


New moon, 
BY irlt quart. 
I 


Fall moon, 
Laſt quart. 


Firlt quart. 
Full moon. 
Laft quart, 


'1jnInp 
FXALTYN 


Full moon. 


Full moon. 


| 

| D Firſt quart. 
S 
* CLaltquart. 


Laſt quart. 


Firlt quart. 
Full moon. 
Lat quart. 


New moon. 


22 -New moon. 
I Firſt quart. 
3 (Laſt quart. 


New moon. 


New moon. 
Firlt quart. 
| JF ull moon. 


New moon. 


|. 


>] 
23 


T'5 
od, 


I 4 
22 
28 
06 


þ 
21 


28 
05 


I2 
20 
26 


04 


I'2 
I9 
27 
04 


©2 


19 
20 
20 


13 


O9 
I2 
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i 4 
20 


OO 
03 


23 
04 


13 
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16 


Il'2 
04 
i9 


O6 
13 
O07 
OG * 
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Fear Eclipſe, but for ſeen to us. 
be \\ Vile ro us - a, 9; 2 of 

e Mornings” vile tous. hy | 
Go openly and the latter part may be ſeen in England 


_— 


che 'San;' oh 


Octob. 13. about 
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Thu Tear will be Four Eclipſes, Two of the Sun and two of the Moon, 


4 | Clock in the Evening. *Twill be a 
I, Of the Moon, on April F. am 9 me on Aprul 25, abour 3 in the mMor- 
3. Of the Moon, on Septemb. 23+ about IO In 


7 of the 


M m 2 


A Table of the Poon's Age fo2 the Pear 1689. 


© C Lalt quart. 


Full moon. 
Laſt quart. 


> JFirſt quart. 
EL ull moon. 
Laſt quart. 


OL 


= \Firlt quart. 
8 Full moon. 
Laſt quart. 


Full moon. 


Laſt quart. 


M, < 

New moon* 
S JFirlt quart. 
IJ Full moon. 
* (Laſt quart. 
1 New moon- 
S- Firſt quart. 
D Full moon. 
W 


New moon. 
= Firſt quart. 
Y 
New moon. 


New moon. 


New moon. 
to irſt quart. 
= 


D. | H. |M. 
| 10 | 22 | 10 
17 | 20 | 26 
24 | 21| 12 
OZ | OL | ©2 
O9. | 11] 21 
26 | 03] 41 
23 | 14 | 12 
OL | 11] 56 
IO 2 1 57 
I7 | 12] 17 
25 1 16 | 04 
03 | 17 9p 
O9 | ©6.| 32 
15 | 22 [42 
23 | 23}©0O | 
1 ©2 ©O9 | 31 
08 | 13] 34 
IS | x1 | 21 
23 | 14|9 
nk [25 [45 
| 06 | 22 99 
14 | 01 SI 
-- 04 18 
|S | 13 [56 


| Mi 
New moon. 
2 )Firlt quart, 
_ } Full moon. 
Laſi quart. 


T4 New moon. 
Þ Firſt quart. 
& Full moon. 
Laſt quart. 
| 
c New moon. 
Firlt quart. 
8. Full moon. 
(Lat quart, 


New moon. 
Bo quait. 


S 


9 


|S 


a 
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Full moon. 
Lalt quart. 


'D. 4 


'06 


(17 


21 


28 


04 
E2 
20 


26 


O3 
II 


8 


SI 


O02 


IO 
38 


24 


F ir(i quart, 
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OI 
©9 


New mOOnN. 

V uH moon. 
Laſt quart, 
New mcon. 
Firlt quart. 
Full mocn.., 
L aſt quart. 


"119133 


| 10 
23 
I 
C9 
15 
| 22 


| 


H. 


05 
13 
16 
18 


15] 


IL 


04 
22 


C3 
*) 
17 
O8 


18 
23 
©0 
14 


I2 


15 
50 


| —_ 
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The ſecond will be on Septemb. 


In this Tear there will be-tmo Eclipſes, and both of the Moon, 


The firſt will be on March25. about 7 of the Clock at Night5 
' this will be both tctal and viſible. 


19. about two of the Clock in the Morning, total'and vitble,4s te 


£ 


| 


}- 
|- 


þ 


"Eclipſe of rhe 
| viſible to us. 


a Table of the Yoon s Age fo2 the Pear 1690. 


= 


K 
= YFull moon. 


wa New moon. |. 
)Firt Quart. 

Full moon» 
{ Laſt quart. 


=, New moon. 
ST Firſt quart, 
'Full moon. 

Lalt Quart, 


New moon. 


Firlt quart. 
Full moon. 
Laſt quart. 


New moon. 
> Firlt quart, 


Full moon. 
Laſi qu 11k, 


New moon. 


Firſt quart. 


Lali quart. 


| New moon. | 
> Firſt quart. 
Full mon. 


Laſt.quart. 
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20 
{© 
15 
I3 


Ii 
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2ZO0 


14 


We 
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'11nJnp 


*42q0PO *42quaida g 


*$9qu3N0N] 


49quaaIanT 
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New 1000» 


Firſt quart, 
-ull moon. 
Laſt quart. 


CNew moon. 


Firſt quart. 
Fall moon. 


ef Lalc quart, 


New moon. 


Firſt quart. 
Full moon. 


Laſc quarr. 


{ New moon. 


Firſt quart, 
Full moon. 
Laſt quart. 


New moon. 


Firſt quar”, 
Full moon. 
Laſt quart, 


New. moon. | 
) Firſt, quart. 
Full moon. 
Laft quar. 
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224 
' 22 


; 29 
'O8|} 


| 28 
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D. | 
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O2 
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29 
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F4 
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28 
OG6 
12 
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E2 |. 


H. 


04 
IS 
21 


I 4 
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In this Tear there will be Four Eclipſes, two of the Sun, and two of the Moon, 


il | , Clook ar Night 3. it wil/ 

H beof the $4n,.on Feb. 28. about 11 of the C | | 
WE 5-7 Dov = ws Puri wt The ſecond will be a Lunar Ecliple, Weps 14 
about 16 of the Clock at Night ; viſible to us In England The third will be an 
Sun, Lugruſt 24. about one 1n rte Morning; a great Fi, fe, bur jn- 
The fourth will be av Eclipſe of the Moon, on Seprewb. 8. abcutiwo |: 


| of "the Clock in the Afternoon. ; 
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A Table of the Tides of the Sea-(oaſts of Great- 
Britain, Ireland, Norway, Holland, Flanders, 
France, Bilcay, &c. Shewing what Foo makes 
a full Sea in each of theſe Places, at every day of the 
Moon's Age, after the Full or Change. 


| The Deſcription and Ofe of the Tables. 


Irſt, you are to underſiand, that in the firſt Column of the Table 

is the Age of the Moon after her Full and Change 3 and the (e- 
| cond and third Columns ſhew the Hour and Minute of Full-Sea at 
each reſpeQive Place mentioned in the ſaid Tables, and the fourth 
Column ſheweth the Names of the ſaid Places 3 and the fifth ſheweth 
the Setting of 'the Tides upon the ſame Point of the Compaſs ex- 
preft in the Title. And alſo in the Title you have the Hour when 
the Moon cometh upon each point of the Compaſs, at Full and 


| Change. The Uſe of which Tables (hall be further illuſtrated by 


this following 
Example, 
Suppoſe you would know what Moon makes Full-Sea at Dart- 
. mouth and Torbay, and at what Hour it cometh to ſuch a Point of the 
Compafs, and the Time of High- Water any Day of the Moon's Age. 


Firlt, look for Torbay or Dartmoxzth, which you will find in Page 12 
of the Tables, under the Title of Eaft by North, and Weſt by South, 
which doth (hew, that at the Full and Change of the Moon ſhe cometh 
on that Point of the Compaſs at 5* 15, and then it is Full-Sea in the 
forementioned Places, 

So likewiſe it it be demanded, What time it will be Full-Sea when 
the Moon is fix days afcer the Full or Change Therefore look in the 
firſt Column for 6, and right agatalt it,” in the ſecond and third Co- |. 
lumns, you will hnd 10 of the Clock, and 3 minutes palt, which is! 


_— 


the Time of Full-Sea in the farementioned Places, at that day of the. 
Mcon's Age. | 


| | North, | 


_ Ah_— 


The Tide-Tables. 


| 

04/0312 
05/04 00 
0904.48 
07105 36 

$0624 
og'o7 I2 
1008 00 
11/08 4 8 
12/0936 
131024; 
FITHE 
15'12 00 


— 


D.|H. M. 


— 


00/12 45 
01/01 33 
02/02 21 
03,03 09 
04.03'57 
05,04 45 
e605 33 


o$' 07 O9 
O09 97157 


11.09/33 


13 11 09 


03/02/24 


TI _ CG CO 


07'06 21 


10/08 45] 


12/1021] 


North and South. 


Flanders. At the North-foreland, At the Jut- Neſs to Bo- 
land: Iſlands. Before the Hever, Eider, and #19 

Elve, on the Coatt of Holland. At Dover-Pecr = 
ON Beachy Shore. At Orfordneſs; in the Con- 
dido, before Enchuyſen, Horn, and Urch, 
Dunkirk, Halt- Tide at Newport, Halt-Tide 
at Portſmouth, and the Ifle ot Wight. In the 
Sleeve between UVſhant and Silly. - At Bolem 
and Graveling, Before Cherbrongh, and the 
Race of Blanquet. At the Shove, Leight, and 
Kentiſh Knock; Spits, and along the Swin. 


| 


. - RC —_— — ER ee ee. 


D 'H. A.M. Serring of” the 
7 Tie th 
ol 12/00! | 12 Hours, oo Minutes, | Cong - 9 e 
or[12! 48 — 
02 o1'36 In the Road of Gibralter. On the Coaſt of _ "rom the 


North by Eaſt, and South by Welt. 


12 Hours, 45 Minutes. Fa 4 b arty he 


Maes, Within Terveer, In the Chammer of | From Staples 
Rie, Welt end of the Nower. At Rocheſter | tO Boleign, 
and Maldon, 


14.11.57 
15/12/45 


Set ting of the j 


At Garnſey. At Fluſhing. Thwart of Bea- From Boleign | 
chy in the Offing, At Winchelſey. Within the | {0 the Some. |f 
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270 The Tide-Tables. 
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North North-Eaſt, and South South- Weſt. 
| D-A.1M.! | Setting of ny 
| On Homr. co Mi ' Traes wpon the | 

o_g. _. * HE 

02/02 o6 + Before the Mues and Goree, Before Ter From Calice 

03/03 54 veer. The Weilings. On the Coatt of Zea- tO boleign. 

C404'42 land, Betore the River of Thames, Before 

| 05105130 Tarmouth, In the Downs. Thwart of Don- 

06'c6 18 gineſs. Frem the Welt end of Wight. With- | 

| 07\c7 06: 0ut Calice and Blackneſs, In Blxer. Ar Bell-: 

\ £807 54 Iſle, under Holy-Ifland, Tinmonth, Graveſend. : 

ogo8 42 At Corpus Chrifti Point, Before the Fen in 
1009 30'he Channel. At Horn, Edam, and before 
i1ozs Camſer. At Army, Ramkins, and Camfere. At 

| 2 2} 1'06 Berwick. 

| 1 141;5 | 

| aohi2'42 | 

1501/20) | 


North Eaſt by North, and South Weſt by South. 


| D.'H.)M., Setting of the 

0002 15 02 Howrs, 15 Minutes, F dane 941 

' 010 he 

$ : oF 4 Without Bluet. Before the Maes, Before | Between 

| BY: ape the Weilings. St. Andrews. Denly. Without | ©4/ice and 

= 2 | Fountnay. | Dover, 

| S. o + | From Dun- 

| c607/03 IM 

| o8'08 þ | Frum Staples 

| O -_ to Feram. 

| md 4 From Dart- 
11111]03 [TY Ex- 


Ha | 
| t5'02/1c) 


A «. Sn 


36, 


36 


4 


OO 


03 Hours, oo Minutes. 

_At London, Amſterdam, Dort, Rotterdam, 
ZLerichgee. Before Newcaſtle.' Tn Robin- Hood: 
Bay. Before the Tees and Hartlepod)., Without 
the Banks of Flanders. Between Calice. and 
Dover, Befoxe Conquet, the Pens, Groy, Ar- 
mentiers, Uſe, Killiarr, Porthus, 'The River 
Bourdeanx. The -,South Coaſt; of Britgin, 
Gaſcoin,apd Poiftox.. The Coaſt of Biſeai, Gal-' 
licia, Portugal and Spain, North«Cape;.trom 
the Race to the Pole-bead. Before the River 
of Naxtz, and before the Bay. of Tinmonth. 
Quarter-Tide at Flambrough- Head 3 on the 
Weſt Coaſt of Ireland. At Boekneſs and 
Orkneſr. In Shotland, and Fair-Iſle, 


Setting of the 


[ame Pont... 


From Caps | 


He Hagne to 
"Alderney, - : 
through the 

Race of Al- 


} - . 


From Garn\ - 


ſty\to the! -- 


Cas kets, IL 
From Milford 
"to Ramſey. 


North-Eaſt by Eaſt, and South-Weſt -by Welt. 


00103 45 


D.H.'M. 
ZT 33 


21 
03 
04 
05 
O06 
07 
oY 
©9 
IQ 


9 


05 21 
06. C 


06 57 


07. 45 


08 33 
29 21 
10,09 
O57 
£145 
1233. 
O12 
02,09 
02/57 


03'45 


03 Hours, 45 Minutes. / 


; Between Dover and" Calice. | At the: Maes. 
At Roven, Silly, Before St. Matthews Point, 
At Breſt, In the Sownd. Betwcen Vſpant and 

the Main. Before'the Baſs: At St. Matthews, 
Before Rochel. The River of Bourdeaux within 

the Hayen. On the Coaſt of Spain, Portugal; 

Gallicia, The South Side of Bretain,'Gafeoin, 
and the Weſt Coaſt of Ireland. At Huntclif- 

foot, Halt-Tide at Flamborough-head. Quar- 

ter- Tide between it and Bridlington-Bay. 


EE '©'?SSTLN 


| Serring of. the 
Tides upon the 
ſame Point. |- 
From Struy- 
ſaert to Deep. 
From the 


* | | 
Lizard to the 


Start. | 
From Cape. 
Gleer unto: - | 

Londey, 


Tides «hon the \ 


- -—- — aw PR 


i 


— — - — 


—_ 


=—_— Tive-Tables, 


"— 
i. —_ 


"To ; 
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| At Calice/in' the Creek. Dungarvan. Balti- | 


Eaſt Norti-Eaſt,/:and Weſt t South Welt 


= Hort, zo Miter, 
a. Poo Humber; Flenbreugh, Swbrough 
erwark; In Pebrouth. In Mouſe-bole. $6p#. || 
Without the Haven,” in the Broad 
Sound. Without the Fozrn.” All the South 
.Coaft of Treland, as King-ſale, Cork, Tough- 
hall Waterford; awd Cape-Cleer, In'the Bree- 
ſound and Yonrd.' > The Gleſts of Texel, Bloy,' 
and St. Matthews. At the Bay within Uſhant.. 


more. | Within Mount s- Bay, 


In the Sea of 
Wales and Severn. 


Serting af the 
T1 deCupom the: 
b4x7e, Pons, \ 
[* ' riEl om Gfind 

St, Caceline. 

Fro Shi 

euer to. tra 
ro The Bree 
Sox-n2d, out and 
10; From Cate. 
| Cleer to the Ifls 
of Saltees, Be- 
tween Lynay 
and the Hoims, 
unto Briffs!, 
From Szlly ro | 
the Lands-end 
of Englaxd, 
From the $44xt 


Us; 


&| 


| Haveos:on the'South Coalt of | dreland, and' 


ro Portland, 


Eaſt-by North, ind Welt by South. 


5 Howrs, 15 \Minntes. 
£3] In Dattmonth and Plimonth,; Foy'and: Tor«|- 
bay, Falmonth, Milford, Ramſly. "% Wales. 


Thwart of Londey. Before Lin... Inall the 


in the Bay of -Carnarvan.” At | the Mouth of 
Severn. Between: Silly andthe Lizard. At 
the- Spurn,..  New-Caſtle, and Humber. At 
Moonleſs and'Caldy. 


——— ———— 


; 

Setting of the | 
Tides wjon rht | 
[ame Point; 


—  ——  O—— 


From the . 
Iſle of Baſs, 
tothe Fourn. 
From the , 
Dorſes fo. Fe 
| Cape Cleer...._ | 
From S itlyto. 
the. Lizard. 
From Port- 
land to W; s 
From Wiz 
to Beachy.. 


—_— _—_— __ 


% c_ Re W-—..4 
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Eaft and Wet. 
D = M. | Serting of 2hd 
oolobloo!/ o6 Hours, 00 Minter. | Tadet ppom the 
1 01/0614.8 | [ame Point. 
02107126 Before Bremen, Teſſel, and Hamburg. At| From the 
05/08/24 Blackney, Wells, Hull, Concallo, St. Malo's, | Caikgts to 
o4o9[12 Sts Powlr in the Haven. Without Silly in the | Berchflenr. 
o5[1 oo Chanel. Before Bordeaux, Without Uſhant.| From: the. 
06'10 48, At Lin, halt-Tide. Weymonth, Londy, ard Lands-end of j 
07111136 be Holme, At Briſtol, Waterford, and Aber-| England, to 
o8 12/24 marick, the Lizard, - 
| ogor 12 
102,00 
1102 48 
12j03[36 | 
134/24; 
14/0512 
1506'00 
va _— - — 
Eaſt by South, and Welt by North. 
D. H. M. | Setromg of the 
0006 45 O6 Hours, 45 Minutes. puny -7o-lags | 
o1 07/33 ſame Pornt. 
02 08/23] Before St. Nicholas, and Podeſemrke. In From the 
0309 og] Ruſſia, At Weymouth-Key, Briftoi-Key, Be- Iſte de Baſs to 
0409/57] tween Foy and Falmouth in the Channel, Marwanen, 
05/10/45 Foulneſs. At Garnſey half-Tide. : 
06/11/33] 
107/12 2 I 
08/01 Og 
09.01/57 
| W0USS 
$1,03133 
| 1204-2 | | 
13/05 Og | 
1425 57 
[1506 45 


"Eaſt South-Eaſt, and Weſt North- Walk = 0 


SR 42 | | Serting of the: 


; Tides 1pon the. 
T | O07 Hours, 130: Minutet, px [ame Comms.” 


| 

Tiwart of Plimomth, and of the-Start, in | | F10m the [ 
os 54. *h* Channel, Ar the Lizard by the Land, Iſland Bryack 
03/99 54, Between Mouſebole and Falmouth. In the 2: St. Maloer, ) 
( 

( 

| 

{ 


5 ods 4 Offing. Inthemidſit of the Channel,,, At Kil- From Berch- | 


46112 18 


os 5] 05, or the River of Emden. Before the Coaſt of 
© 154 Friezland and the Fly. Milford-Haven.” At 


O09 02142 
1003! il Cape Cleer, 


11 04 18 


= In the Road of the Texel. At the Neſs fleur to Seyn- | 
by Wieringben. At the Entrance of the Emeg, bead, 


b South-Eaſt by1 Eaſt, _ North-Weft by Weſt. 


D. H. M.' Kr. of "ny | 
FO STT | #des wpon 
5608 15; s Hours, 15 Minutes. {omce Fes | 


pros! 6. Thwart of the Iſland Wight in the Chan- | Behind | p 
p=* 4 >*|nel. Without the Caskets in the Channel, Garnſey an | 
03 1939 (Between the Wight and Beachy by the Shore, the Fairway. | 


+ bh. ”| Without the Fly. To the we Auer of the | Without the -| 
rn, a "5| Foreland. In St. Magnes Sound, Yarmouth. | Seven Iſlands, 
00." ©3| At St. Helens, Machnels-Caſtle, Dublin and 

Lambey. | 


* Mi 


[Rs 


1900900] 


Between Garnſey and the Carkets, At the | "In the Bay 
Race of Portland, At the Eaſt end of Wighr, | ®f Beni: 


| 


D _ | 
. T. .———— A RE RE. 
Lu ” = " 
- - i . " gt . 
The Tid 7 "3# » 2.15 
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Ob 45 
'02 10,36 
0311124 
| 
© 1,00}; 
01148 

0702.30 
0893/24; 
09194112 
10/0500 
65/48 
12/06[36 
13107124 
14/08|12 


 Soath-Palt,' and [North-Weſt - : 


©O9 Howrr, v6 Minater,-\ 1 


Within the Seyn.' > Before Cromer, Winterton, | 


IWeſtern-Emes. Before the Fly and Seholbalgh. 


| Serr inp bf tht. 


i bs Tarmanth, Friez,, and WieringerFlat, On'# 


the Coalt of F vieuland; Before the Eaſtern and! 
| 
| 


'At Egmont, and Harlem of Baſs. Before hh 
Carketr and Garnſey, At Orkney, Dunbar, and 
Kildnie.' At Fair-Iſles, Seven-Clifte, At Hfomte- 


bead, and thwart of Fionerh ared oj hang þO\ 
Iſle of Man, and Cateneſd." '=5 


| 


” Ee - Ix mes... 1 P—_ —— 
: 


' Tiriaes & on the 7 
[ ine Potur,” | 


AYE 
leux and 
the Tregcle- | 


Pots. 


15/09,00' 
D. H. M. M., 


02/11 21] 
03,12 Og] 
0412 57 
05,01 45 
06,02 33 
0710321 
08/04 0g 
0905 57 
1005 45 
110633 
1207 21 
13/08 09 
14/08 57 


: 


0009 45] 
10 33] 


15/09, 45 


09 Hours, '45 Minutes. 


Thwart of Leyfaff without the Banks. 
| The Needles at the Iſle of Wight. In the Chan- 
nel thwart of Wight. The Caskers thwart of 


Garnſey in the Chagnel., At Dunnoſe, Tergon, 
Orferduſs, and Albroughz at Leyſtaff, and at 
Chamberneſs. 


South-Eaſt/by: South, and North-Weſt by-Weſt.. 


| 


Serts 
ys OAff os 
ſame Point. 
Before Con- 
cals, 'and the 
Iſland: of © 7 
St. Michael, 


W—— _ 


—  — —c ———  _  _—_—_—— 
F \ 


CT 


Y 


4 . # » - 


0 -R— ——_— 
Lg 


"—  — 2 T_T - 


PC . - ——— | = > —O-_ 
* 
'> ny 
1 —EIE —_ \DAd : ” 


0312/54 
©4 Ol 
b5 02/30 
£603/18 


—_—_— — moron gn En 
South Sonth-Eaſt, and North North-Welt. 


10 Houns,. 30 Minutes; 


Maine; At: Butter 

the\ Foſſe of Caen, Ar'S 
Coalt of Noymandyand Picardy, 'Callice Road. dan, 
In the Frith... At Leſtaff,, Quarter-Tide. | 


_ - 
C 


— ww ,. 


Settopg of - the, 
Tides »por the- 
ſame Pos)». 


| At St., Helenz,and the Cory, At Orfardneſs, From-Berch- 
and Harwieb without .the, Banks. - In Yar- /* 
42 mouth and Leytaff-Road., Befoye the River of | 295% 
Thames, bermeen: the: Meof Wight and the; 

+ and. Seyn-bead,. | In 


trainfaert,. and albthe. 


to Al-« 


From Cape... 
Dorſey tothe 
INand Dars | 


At Cows and Orfordneſs within the Sands, 
and Hampton, Portſmouth, and Dunnoſe, Be- 
oglc 2 2| fore the Haven of Caen. 
Harwich within. 
Warhead of Lower. 


Fair-Iſſe-Roads. 
Between the Naze''and 


In the' © hamber and 
Gore-end, Between Crippie-ſand and the 
In the Frith, and betore Margate. 


Og 2 

1062/2] Harwich, Dover, and the Seth Foreland, Be. 

11 o7l g| tween'Orfordand:Qrmel Hapen,, bn Chamber- \ 

12/08'os| 22/5 Road. In the Downg, MA Mo 

13108,54 

I 4 09 42 | 

+/10jZO $ | 

| "South by Eaſt, and North by Wet: 

DjA.M.r- | Setting of the 
oats Il Homry, 5 Minutes. Trades pon ihe 


[ame Pont. 


From Saint 
Matthews- 
Point-to the 
Bake-Ovens. 
From Font- 
ney to Sainf 
Matthews- 
Point, 


O 0 coo 


ha + | 


» = 
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Is 35721 42123 © 28jJor  2rÞo$- 14 
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79, TTable of the 
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A Table of the Fired Stars, 


279 


A Table of Right Aſcenſion and Declination of ſome 


of ther molt notable Fixed Stars, 


—_— 


S 
FA | 
CY 


S| Right | Decli- 
Stars Names. cenſ.|nation: | © 
= ='|H. M.IiD. M.l& 
P% my —|[02[60 3218 
er of hs two foremoſt of the Square | 947 33 
e Little Bear — ——_ I Nj 
Meer sf the two Foremoſt of the urs in , | ol LE. 
the Great Bear — —- —————jo 43/63 32|N 
The lower of the two foremoſt of the $ 5 Ons in 
the Great Bear — O2[r0 41158 oS]N 
The lower of the two latter of the Square of the = 
Great Bear — —[02|r1 36[55 33]N 
The upper of the-two latter in the Square of the 
Great Bear — > —-———— — it $gis8 giiN 
Laſt but two in the Great Bears Tail ——ſO02|12 40 57 471N| 
Laſt but one in the ſame ——— _—_—__wk OY IZ 10 56 41]1N 
| Laſt in the ſame Pr eros 
The Dragons Tail TE aan: HA 551N 
Arduras, — Ta TOTO —ſo 114 Oo1[20 58[N 
Brighteſt in the Crown —— —— —- —-[02{16 21127 5i]N{ 
Brighteſt in the Harp — ———_—_—_— 38 3olN 
Swans Tail DID OICN: makena —1021[20 3014+ O5 Nj 
Perſeus Right- Side Tp A = TI ©2102 57 48 36 Nt 
Goat or Capella — —- —- —— 104 52145 37I|N 
Auriga's Right Shoal boommoemneenn re eh 0205 44144 56|N 
Brighteſt in the Serpents Neck, ——-=—— —— j02 15 28107. 3o[N 
Brighteſt between the Eagles Shoulders —— ——|02 19 35108 oz}N | 
Firſt in Pegaſus Wing, or Marchab -——[02|22 48[13 28 N 
| Beginning of Pegaſus Leg ——— — — 02|22 48126 18|N 
End of Pegaſus Wing ——— ———— 02,23 57113 22]N 
Andromeda's Head - ————M_—__ 27 181N 
Southermoſt in Andromeds's Girdle -— — —=— [0200 51133 55]|N | 
Andromeds' s Southermoſt Foot —— — — — O2'OI 44140 44/N| 


| >| 


—_— uu. 


a _ 


| Orions Bight Shoulder ———— 
| Orions Left Shoulder ————— — ——[02 


Firſt il Oriavs Belt ——m— — 0} 


A Table of the Fired Stars,  - 


A Table of Right Aſcenſion. and Declination of os 
_ of the moſt notable Fixed Stars, 


Stars Names, 


The Bulls Eye, or Aldebrand ———— — 
End of the Bulls Horn —— --—— ———. 


Cater —t—— bo en mm nn = 
Pollix DRC Irs VR FSG IETINSY ANY "I 
Bright Foot of Gemith — — ——— —— 


Brighteſt in the Lion's Neck, 
Lions Hoagpf o———omphn ou Ns Ss A 
O00, © 7 ate SPSAR "IP Se AE EI FIRE: 4s 
Virgins Spthe ————— — -—— 
Southermoſt Scale of Libra ——— —— 


| Northermoſt Scale of Libra -————— 


Scorpions F 07 OD ES. NIL T3S PD <dp" 
Scorpions © Mibkbethf $639 DOE 
2 om iT FI wr SENS ra 


Re A ——tr mgm— 


— O—OCOCTIEOe>—__ —O nome 


Mid2le of Orions Belt —————— al 
Laſt in © £521 "FI TARGA MENLES on 
Or;ons left Foot, or Regel —=———— 
Mouth of the Great Dog, or Syrils ——-—— 
Right F orefoot of the Great Dog —- —— —- 
Little Dogs Thigh SEELA 

Hyara's Heart — — 


— 


mn_——_  q}p 


—— 0 


= Right | Decli- | Z 
73 1 Alcenf.|nation. | © 
þ H. M.|D. M1 
O1|04. 17/15 x 
02/05 06128. 211N 
02'07 '14 32... 33]N 
©2107 25128 45|N 
02 be; 19116 38|N 
©2,10 02 21 29,N 
»1109 $1113 33/N 
oll1z 32116 25|1N 
or[13 o8ſog 3115 
92114 33114 37S | 
02114 59108 07'S 
02/15 46j18 51s 
o1116 10125 371S 
o1122 39132" 17)S 
02/02 45102 48]}N 
02105 38107 - 18]N 
05. O8log- opN: 
O05 15100 3yj$S: 
02.05 2001 261S 
0205 24402 0O91S” 
OI O04 59|08 371S 
o1]06 31116 148 
©2106. 09117 4g1S 
O07. 22/06 0©3jfN 
O©9 12107 15S 
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The Ae of the forenoing Tables. 28r 


To know the - Flour when any Star cometh upon 
the Meridian.- 


The Rule. 


Tlrſt ſeek the Right- Aſcenſion of the Star,and alſo the Right Aſcen- 
F fion of the Sun in the Tables aforegoing : From the Right-Aſcen. 
of the Scar ſubtract the Right-Aſcen, of the Sun, But when the Right 
Aſcenſion of the Star is leſs than the Right-Aſcenſion of the Sun,then 
add 24 hours thereto, . and the Remainder will ſhew you- the hour 
Afternoon, when the Star cometh upon the Meridian and if it do 
excecd 12 hours, then ſubtrat 12 hours therefrom, and the Remain- 
der (hall ſhew the hour and minute of the Star's coming upon the Me- 
ridian after Midnight. 
Example. 1. 

Upon the 10th of Apri}, I would know when the Lion's Heart co- 
meth-upon the Meridian : Therefore it you look in the Tables of 
Right-Aſcenſion and Declination for that Star, you will tind it to be 
9 hours 50”, Then look in the Tables of the Right-Aſcenſion of. the 
Sun, and right againſt the 10th of April you will tind the Right-Aſ- 
cenſion of the Sun to be 1 hour 54/, which ſubtracted from the Right- 
Aſcenſion of the Star, there remain 7 hours 567, which is the time 
that the Star cometh to the Meridian afternoon. 

Example 2. 

Upon the 5th of November, I defire to know when the Bulls Eye oo- 
meth-upon the Meridian. The Right- Aſcenſion thereof by the Tables 
you will find to be 4 hours 17, the Right-Aſcenſion of the Sun thac 
dy is 15 hours 23 min, Therefore becauſe the Right-A(c:nfion of 
the Star is leſs than the Right-Alcenton of the Sun, I add 24 hours 
td the Right-Aſcenſion of the Star, which maketh 28 hows 17 min. 
from which ſubtra& the Right- Aſcenſion of the Sun,and the Remain; 
der is 12 hours 54/, from which ſubtract the 12 hours, and the Re- 
mainder 1s 53”. So that the {aid Star cometh upon the Meridian 53” 
alter Midnight, 

And here note, That che ;Table of Right-Aſcenſion of the Sun: is 
calculated for Noon every day, and that it doth enereaſe by about 
4min, each day 3 fo that it may be proportioned, by allowing for eve- 
tf fix hours after Noon one minute. 

Oo 2 A Table 


282 A Table of Latiture and Longitude, | 
A Table of the Latitudes and Longitudes of the principal Ports, | 
Har boars, Capes and Iſlands, in moſt of the hnown parts of | 
the World : Beginning from the Meridian of Pico Tene- |. 
> riffa. ColleFed from the beſt Charts, Deſcriptions, and Ob- 
ſervations of ſeveral able and experienced Navigators of on | 
own and other Nations. 
Is | Latitude. Long. 
Places Names. — —  ] 
D. M. |D. M. 
 S \(T TAcluits Headland, 79 50 N[26 55 
& | Fair Foreland, 79 15 N|\24 50 
S V | Black Point, 78 32 N|]25 10 
yt 2 < Point Look-out, 76 25 N|[32 © 
S S | CapeBlanco, | 78 25 N|38 oo 
vo -_ Negro, | 77 . 30:0 [42 00 
ja Hopeleſs Iſles. 77 oo N|[42 30 
=D Hope Iſland, 76 13 N[q4r 50 
|'SE . )Cherry Iſland, 74 34 N|34 210 
'V 3 South Point of Trinity Iſland, 71 oo N[oz 55 
SE ( Toungs Foreland in Trinity Iſland, | 71: 23 N| 10 20 
(Orange Iſland, 78 25 N|g1 35 
& | Ice Point, 77 45 N| go 50 
'S Admiralties Iſland, 75 50 N[7z 55 
ws o | Langeneſz, 74 55 N1[| 68 50 
| © = < Croſs-Point, 7” - 39 NN | 68 05 
<= 
a E | Fretum Barrough, 70 40 N| 75 oo 
NJ . ÞS ? 
© * |The River Obi) in the Tartarian / 
oy Sees, 69 12 N| 80 49 
OP IUManritias Iſte. 71 24 N|72 10 
= YC Archangel, 63 22 N[55 28 
8 = 2 JSwelgenoſe, 69 10 N|61 38 
5 © 8 )Cape Candenoſe, 69 35 N|58 02 
L © & COrlogenoſe, 56 55, N54 5s 


F o 
* 
5 
-  & W 
o 
- 3 
% 
P 
= 
| 
. 


" 


E Table of Lane go Longs. 
"1 Latitude. = 
| Places Names. TT = | —— 
| ; D. M. D M 
(Fox Noſe, = 64 12 N|[37 o7' 
Y {Cape Grace, 65 17 N}39 :30 
"os Cape Gallant, \ 67 11 N| 39 32 
Z D | Cape Race, 65 49 N| 40 04 
(it 8 1 Iſland Kildaym, 68 54. N] 38 og 
21S 5 North Cape, | 77 2a Ni] 32' 35 
| 8- | Roſs-Iſles, 67, 01 N{| 25 06 
& w | Catoneſs, | 61, 54 N| 18 42 
S Bomel, 59 32 N| 19 38$: 
LNaze of Norway. 58. 00 N| 2: 02 
{The Nyding, 57 00 N[|25 4 
. Cape Cole, 56 46 N| 26 12 
"V 
= | Scarlet Iſland, 56 02 N| 26 38! 
GN Falfterborne, 156 53 N{| 26 2» 5 
= Abbo, 61 08 N] 34 30 
= | Wyburrough, . | 6! 16 N|[| 40 18 
_ 2 Dagaret, 59 44 N[34 31 
8 * Dormamel, 56 55. N| 34 31 
. Gotland, 58 20 N| 31 O5 | 
b Horroſound, 58 48 N|32 58 
| 2” 1Gothſound, 59 15; N|32 29 
bh | Earth- Holme, 56 10 N|28 x 4 
Brrnt- Holme, 56 00 N{[| 28 x6 
LE/enore, 56 40 N| 25 57 
w.S (The Schaw, 57 52 N| 24 27 
= = L Bovenberg, 156 20 N| 23 56 
28 Holy Land, 1-54 30 N| 22. 14 
o I & \The Texel, 53 20 N| 20 56 
YZ © /TbeBrill, | -| 52 08 N| 1g 
Q Z : Callice. | 51 13 N[| 17 oy 
« fa, 
(- ; | 


| 
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men oo 


Sca-Coaft of Iſand. 


nds near the Coaſt 


Iſla 


| Cea-Coalt of Scotland, England, and Ireland. 


| Places Names. 


| Langeneſs, 
Grimſe, \ 
Www 
Andifer,” © | 
'e Srawbithk © | 
| Alcra Point, 
Weftmonia Iſtes, 
Merchants Foreland, 
|Whates Back, 


{ St, Kilda, 
rl kie Iſland, 

1 Lew Iſtand, 
Farr Iſlands, 
Shotland, 

'F air Iſle, 
Iſles of Orkney. 


{ Cateneſs, 
Buchanneſs, - 

St. Abbs Head, 
Tinmonth, 
Flambrough Head, 
The Sporne, 
Wintertonneſs, 
Orfordneſs, 

The North Forel 3nd, 
The South Foreland, 
Dongeneſs, 

Ife of Wight, 
Portland, 

The Start, 

The Lizard, 
Iflands-of Silly, 
Lonay Iſte, 


otland 


of &c 


St, Davids Head, -- 


A Cable of Latitude any Longitude. 


- 


——_— ——— cx 


Latitude. 


ZZ 2LLLLZ, 


Z. 
PZ LLLLLLLLL LL ELEEDT. ZZLLLLL 


Longit. 


D 


03 45 


33s 
33! 
345, 


1 344 


344 
349 


358 
O03 


0 
10 
O8 
09 
I 4 
I4 
13 


I; 
I4 
I4 
I5 
16 
16 
18 
18 
17 
17 
17 
I 4 
13 
13 
I2 
O9 
I1 
IF 


Places Names. 


I | Bradſey Iſte, 
S- | Holy Head, 
=. [Ile of Mar, 
Ry Coſwel-Point, 
—<'E | Fair Foreland, 
'S 3 | Aron iſle, 
SS | Black: Rock. 
LY | Sline Head, 

| = ? 1 Blaſqzes, 

> Cape Clear, 
& O1d- Head, 
S © UHearn-Point. 


— —_ 


Sea Coaſt of France, Spain, and 
| Portugal. 


(Sain Head, 

Cape Hage,. 
Carkets, 

Garnſey, 

Ferſey, 

Uſpant, 

Orleroon, 

Cape de Maehicaca, 
Cape Pinas, 

' Cape Orregal, 

| Cape Finiſterre, 

| The Rock of  Lishon, 
Cape St. Vincent, 

| Cape St, Maria, 
The s traits of Gibralter. 


52 
54 


[55 
5+" 


35 


MI © 


73 
1 


52 


FI 
G1 
52 


L+4+FiELTES 


= 


50 
150 
50. 
49 


49 


48 


45 


44. 


44 
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286 I Table of Latituve and Longitude. 
: Latitude. | Longit. 
Places Names. — | 
D. M. +#{|D. M. 
(Cape T Gam; | £4 36 47 N|] 16 08 
| Cape St. Martin, 38 46 N| 18 57 
Cape Whey Frito, 4x 41 N| 21 49 
Cape Larej, 42 58 N|] 24 '28 
8 + ] Cape Melle, 43 51 N| 26 21 
Q Terracins, 41 26 N| 31 26 
- Cape Sparteventrra, | 37 4% N]| 36 Os 
SZ, 1 Cape Colloms; 38 5@ N| 37. 30 
Q Cape $1, Maris, 39 52 N| 38 16 
& | Angelo, 4x 31 N[| 36 28 
ES 1 Ancang, 43 25 N{32 40 
E by. Cefta, 43 27 N134 55 
S) | Raguſa, 42 29 N \ 37 36 
E |!Cape Linga, wer ST es [40 19 N 38 5o 
= 2 Gape 7 36 28. \Ni| 42 oo 
© | Cape St, Angela, 37 15-N[| 4256 
= | Cope Doro, 39 14 N\.45 12 
© | Cape Barbarnon, 37 58.N| 46 19 
< Cape Saradoni, 35 35 N| 45 46 
© Cape Pollopollo, 34 $4::N | F5 34 
ye | Cape de Becur, 32 40. N| 50: 48] 
HD 1 Cape Roatini, 32 18-N\q3 32 | 
» {Cope Rozato, 32 568 N| 40 28 
= Cape Bona, 37 05 N|[3o 1 
Collo, 37 o9 N| 24 $2 
Tung, | 36 49 N| 19 46 - 
Cape F alcon, | 36 08 N| 17 28 
Cape Tres forcas, 35 40 N| 15 24 
\ Tangier. 35 36 N|11 35 
'S + { Alboran, 37 52 N[| 15 18 
8 8 | Formentara, 1338 44 N| 19 36 & 
« = | Ivica, | 39 05 N | 19 5 gy 
3 2 
I" Majorca, 39 38 N|21 20 | 
=, * | Minorca, | 39 55. N' 22 3d — 


_ A 


Cs —_ 
" 


lata, 
1] Cope Palo in & ardinia, | 
[Gre Onſet Cafe, . 42 51 'N|27 32 
| Patmorols P oReg bee 
Uſtics, 38-46 N32 48 
| - o| Mariting, T4 x) 48] 
A 2 37 * 52" N:130 54 
he Linpub 36 hr NI. 200 
5 33" 59 NJ31 $2 
os Malta, 4 Ss 2-5 (clo X 
. 8 Fa Paſſaro in Stcilia, - _ N --p-+ 
| -S < Meſſina,” \ N rei 
= Life, | 3 - Rh 
E ny 43-100.\NÞ35 22; 
B | | Palagoſa, rad3<; HE 
| = | Auguſta, 1 HE 
36 M3lida, 42 39%. M136 72 
| Cos 42 37 N}37 04 
| Cephalonia 39 25 N}] 39 gon 
Zant mae, 38 29 N. ;4O 229 
| | Weſt end of Candia, __ Ny 4+ 40} 
OO 
rrng of Candie, 35 04” N 46 "28 
[bks Eypra, on oh N 4 + 
T0 +: 
g AX ky yartel, as” of | 
m- (pe Span, $3) 35 
= ty $4...271 | 7 35 
= Cape Br jador, g 
tb 26. . 55 N 2 241] 
'< Cape Inco, 20 32 N 8 *| 
3 & Cape Pade,”* EE [95861 
© D | Sirre Leone,” Dae LS 58 | (a 4 350 #4 
=D. PIT © 2 
_- The South fide 'of $t. Anne; os 40 N x Fi 
P p 


—— x ———XE_—_ Aw 


9. Table of _ 


Ge Coalt of we & Ginny, 


"Phces Naines. 


Cope "LP Palms. 


Vee Tres Pundas, 


Cope Formoſa, 
| The North Point of Fernando, 
| Iſland Principas, 


21 nd Chocor, 


Iſland $t- Thoma, 


Cope Lapis, 
Cope Now 


- .|Cape S acos, 


(Cope Bona Ejperancs 


CET 


4 
| 


OTE 


wW *eſftern ſands.” Fe 


6K» hs 


—_ 


We __ fide of Corva, 
* | 'The Weſt fide of F lores, 
| | The Road before 
end of Pico, 
The Weſt end of St. George, 
' The Weſt end of Tercera, 

i-| The Exſt end of St. Michaels, 
Wm Eaſt endof St. Maries, 


£4, 


Fyal, 


The Canary Iſlands. 


{The North part of Ferre, 
The Eaft fide of 7X *aggy 


Gomera, 
| Pico Tenerif a, 


< The Eaft end of Madera, 

The Eaft end of Port Sando, 
The North-E aft Point of Canaria, 
| The N. E. Point of Forteventura, 
(The FE uft part £ Lancerotta, 


— 


ug OO RG —— 


Latitude. 


| Longir | 
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— Q------ 


COUT ITS "IR 


v7 - : | . < , 
—— _ ' — —_— | - 
I Table of Latitude 


w — lh. on io. i doo ad 
_—_ —, 
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—— 


- 23 
b ——— 
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__ —_ — nt — - == 
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. 
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—C@SOc——— —_ 


__— Latitude, | Long, 

aces Names. PE BED NG 0 oy In 

| EE Fugds 5, | D.._M. 

. (The Weſt fide of Antonio, 17: co N | 3509 &© 

'S | The Eaft Point of St. Vincent, 17 40 N/ 350 og 

| - = | The Eaſt ſide of St. Lucia, 16 50 N\{35t 40 

e Iſle Brava, 14 40, N | 351 08 
| 8 < Iſle Fogo, 14 oo. N 35 3Of 

 , | The Eaſt ſideof $t. Fago, 15 0 N4 352-30 
| V Eaſt fide of de Mopo Iſle, I5 co N 353 04! 

| &, | Eaft fide of the Iſle of Sal, 16 co N 353 04 

[ QO - UEaſt fide of BonaViſta, 16 00 N}\ 353 04 

_ =5 ET? Wy? 

{ $t. Matthews, or 40 -$S 

| | Ifand Anabona, O1 2s $ me 

| | Aſcenſion 08 ©0' $ ahh 

| < $t. Helens, 16 co $ OP; by 
, | St. Helena Nova, 6 OF -'S a. " 
|Hond Degtalica, 37 56 $} = h<: 
| Iſland Defiftian, 36 57 Sh|12''4: | 

f 3 wile K-- 

| uw [Cape Anquithas, 35 © $S 39-30 

| |-3 [che 4 Ge 3 8 Ho 
| S Cape de Guardafin, 11 .49 N - | 4 | 

| "= $8 Cape de Rafalgate, 22 07 N| 84 10 

| SY frat, 21 04 N| 96 29 
| Fe Is. 15 40 N{| 97 oof 

| SS | Cape Comerin, 07 52 N| 99 12 

) | xS The $. W. Print of Ceylon, 06 OO N{| 1on 56 

FR + River Bengale, 22 C9. N| 110 20 
, S: River de C are, 10 .45 N| 119 10 

i F: Fobr, ol 25 N| 125 og 

I | Sram, 114 52 N' x22 45 
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290 =A Ro of Latitude and rper9 
| ; Latityde. | Longit-| 
Flaces Names. | — — | —— 
Tp 3 ; D. M _ D. M. 
3 = s Cambodia, 12' 42 -N | 126 ©0 
| 8.8 Wiſchers Point, 20 x38 N| 131 co 
1 = in The Point of Cavallor, 25 16 N| 140 5 
| 8 © I Cape Somber, 2:8 07 N| 142 50 
| Of = 4: Ninghai, 36 4o N] 142 26 
B > - Cores, 136 05 N| 146 00 
, { Romeyro 28 19 $S | 89 40 
; Fn oF Lishon, 25... 24.-- $:- 1-34-92 
mend iego Roige, 20 oO5 $ | 85 os 
| St. Brands, 17 13 $ 187 -50 
1 Dolgatias, 115 20 $ | 82 15 
{ ' | Moroſlas, 20 .10 $*| 78 36 
; | Domaſeaicaes, 20 50 $' [74 © 
1 K. '$t. A pollonia, 20 Jo % 74 ©0 
ly E ales end of St, Larrrence, '25. 37 $:| 68 00 
$4 = North end of $t. Lawrence, 1s 03" \| 73 oo 
2 | Baſlos de India, 22 To $ | 60 40 
} 2 Fobn de Nova, 17 20" $ | 63 1 
|  &< Mayotta, j:32..-40 S | 66 30 
; = Comore, | 1T 20 S | 65 10 
f "2 * | De Natal, Qs. 20 S$+| 68 05 
{2 | Coſmolede, 09. 40 $ | 72. 08 
, ES Fobn de Nova, 09 :00. $ | 79 © 46] 
| . | De Almiranta, 03 57. $ | 76. 00 
j Domefecaicubs, | 03 21 $.| $026 
7 $t, Hermanas, Q3 0o2 +S.| 84 00 
n | Diego Graitofa, 08 03. S$:| 92 20 
: De.Gamo, ' | 02 40 .S | 99 - 05 
Adu, Q5- 39 $ | 99 00 
olarta, | Og: 20. $ | 100 40 
[i Ufland Prace 10 23 N. | 93 14 
F.4D wee t,t y 2%: "Ly m—— 


: ., p__ l 


— - a> — i 


—— Leda. at. cc ei. ZE - oe 


I Takie of Latirune and Longitune- 291 
Latitude, | Longit | 
Places Names. — —— | 
(Cwbile, 
Molique, ' N: 
Andaro, © 6 
The North-Weift Point of Sunectii_a | ard | 
South-Eaſt ind of Sumatra, ' 5 nY 
Bantam, 1.4u \ > 'S\\[- - | 
Bitavis; 4.36: 20085], 12295 | 
Combava, g 36+\$-}| 138: 00 
Flores, 8s 5$0''$ | 140. 48 
Timor, |. '9 ©-92 *'$-'| 145553 
Ceram, 3:26 $5 148 20| 
| Amboina, 3 52_S | 147 25] 
v | South end of Celeber, | | 5 45S | 139 30 
V. | North Point of Celeber, 1.2. 16), N:} 144 6 , 
IX | The middle of Gilolo, O: OD. X| 147. 20 
Ky Bachian, '©:::03: | N-/.] 146 10 
&  * | Machian, 0-14-N| 146: 6 
CS Matir, 0: 129 N)| 146” 8 
[- | Pottobackerr, ©1232 N) 14610 
| 2 * | Tidore, 0,-4r-.N., 146 16] 
4 | Miferra, þ Q:" 43 N)} 146 14] 
= | Ternate, 101.47 © N)] 146: 12] 
St. Jobannes, 410! « N'] 138, 50 
| | South Point of Burneo, 14:16 -$2[ 135 4 
1K | | North: Point of Burneo, 7. "40 N| 134 35 
| Weſt end of Mindano, 6s 50 'N] 141 25h 
1 | Anamba, 2 38  N|[126 42} 
'y Natura, + 3.,.30:.N-| 127” 45 
) St. Tuan, 'S 16--N | 146, 20} 
5 Tandaia, | 42:;++00-N. | 145. 05 
) Ma1bat, ii $5e. N | 143 35 
| Sebu, 20:55" N | 143 10 
4 Pandi, IT O5,' N[ 142 ©0 
e q Mingera,, | 12.50. N.| 140 28] _ 
P aragoa, | 9 40 N] 136 30 
3" | Sous end of L:xcon; ilz 42 Nl 143 45 
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-Indi 
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Egjt 
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-. Iſlands ip the 


> 


(North end of. Lucon, 


ps 7 
ms aw 


4 


, - 


- . 
» L 


The Middle of Aynam, 

Sotth end of: Formoſa, 

| North ond of: Formaſa,... 
2 Figando Iſle; | 


Wyft end of ©Fapan, 
North end of Cikoko, 
Tayſas ==. 

North P pint of an, 


| Cape Erven in Feſo, 


l Cope Patience in 7eſo, 


IS 


The Coaſt of Amrrica in the South Sea... 


£ 


| 


r (The Straits of Annan, 


Cape Blanco; | 
Ser Francis Drake's Bay, 


Wand Peraros, 


Ifland Ferando, 
Baldivia, * 
P . S e. Cyprean, 


Weſt Entrance of Magellan, 


ACope Horn,” « | 


mm 


— mo. 


| 


4:41 } 


| 


D. 
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I;Cable of Latitute ;aud Longitude; _ "00 
| Latitude, 
emer ren 


M. 


Longit, | 


| 292 20 


291 35 
293 00. 
295 ©0 
297 50 
202 00 
292 20 
297 35! 
296 38 
296 42 
303 00 
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| Places "Name 


Wy £ i 


TE 


© wo 
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__ 4 


CG Q 
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2 , 


T 
| 


| TE, ther Bonde: 


- "Mands in the Great Sek $s, 


' { Hetid and: | 


ud Tiburonts 
iPeded, 
; Prince W ili 5 \Iſlands, 
1 Iſlands of Good Hope, 


£25 States Land, 


yeen Wands, | 
akteadores Ifte, | 
Miracome, + |- | 
Iſlands de 'Lahober, 
Nad idoves a CT 
Batbadoes Iſles, 

-| $8:\Pethr*'s Tſe; | 
CHemand FED 


% 
a. 
_ 


Sea Coaſt on the Main Continent of Amerits 


5 


*” 


(Lemairy Strait, 
Cape Pennas, 


Cape Blajico, 

Cape St. Antonia, 
Cape St. Maria, 
Cape Frio, 

| Baja de toda Santos, 
Cape St; Auguſtine, 
< Black Paint, 

| River Caſſepare, 


Suranam, 
Cape three Points, 


Cape de Coquibocao, 
| Cores ene, , 
Be Gratias, 
Che de Catoche, 
Cape Rexo, 
Cape Blanco, 


Eaft. Entrance of Magelan, 


Latitude. | Longle | 
"orb ul 
D. M. D. M. 
14: $1237 30 
14 . wa .1$.] 229700 
12 60::$]} 218; :05 
22.146. "S 229;A0 
| $1124) "$7 204-50 
17 #2" 8" 195 40 
38.00. | $7 192. <0 
04 60.) :$-[ 117200) 
06 4 'N] 17265 | 
06 ,,24\N} 475-40 | 
19+ 100 N'; 170 ©0|. 
04: 22 N} 186. 55 
07,,00' N|] 195 os 
I4:\ #4 N | 205: 0 
15 Io | N*' 181-05 
SIT" hwy. * 0 
55 00 $|310 16 
53 45 $] 307 20 
J2 20 $]305 00 
47 30 S[309 45 
36 3$8.. $325 oo 
35 ©9..$ 325 40 
22 ' 52 $S| 338 38 
13 00. $| 34 50 
08 40... $1 345.40 
O03 1F0.. $1 343-00 
04 ca. N1328 5 
05 95 N|323 40 
11 18 N] 314 20 
13 08 305. 24 
i0 25. N\| 298 25 
I5. 32. N| 291 55 
21 23, N| 287 oo 
22 40 N. 275 26 
26 5s N 


JMI - 1994 


. 
BT II 4 ea; —— 


A Goble of tinge nv 


CE 


—_—_—_ 
= 
I'* | 


| Places Names 


'M. 
5 


Sea fo on the Mam EEE * A ” 22 


"Tome Efendid, 

TIA FIoige,. 

EP Fair, 

bl > Henry, © 

]Coe Chats, 

Cape | 
[| The Eaft end of Long-Iſland, 
\ 1 Cape Codd, +- | 

30 Cape Ann, Os | 

2 Cape Furey, © | 
1h JEaf end of "he 11h of Sables, 
' Cape Britain, 
| Cape Raze, 

Im ndy 

Bay of Bulls;, 

_ ]Cape Bona Vi iſta, 

| Pingwins Iſle, © 
.| Cape Gate, - 

UBell Iſte, 


Iands in the FA-p,. 


 (Bermudas, 
"| Behams, 
Nortb-Eaft Point of T-ucaionegue, 
Signateo, 
| Gmnatro, 
Guamina, 
< Tiango, 

Majagans, 

Caicos, 
i Thagra,- 

Tamata, 

Samana, 

Tamia, 


i. 
a 


w \ s Lovgia bm y 4 


Latitude. 


* | > — 


| D. 


M. 


Tanch 
2:5: | 


WK _—_— 


| 


O 
9 A 
SE ST IETD 


oy 
A ZLLLLLLLLLD 


Longit. 


D M. 
285 40 


272 16 


298 25 
300 40 
3-0 34 


305: 

314 5 
323 00 
323 50 
328 30 


328 36 
328 40 
325 32 


| 325 30 


310-50 
295.20 
298 20 
300 00 
301.00 
ZOI 40 
302/20 
303 00 
304 05 
301-40 
301;20 


301 05 


302 -©O |. 


| 30317 | 
| pen 42 


327 50]. 
1/328 os 


295 45. 


« 
o 
at \ J 


9 


- 
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Places Names, 


AE 


Iſlands in the Weſt. India. 


| \ Anguilla, 


| St. Chriſtophers, 
South end of .Barbada, 


Antego, 
Gadalnps, 
Marigallata, 
Domanica, 
Martineco, 
Sr. I ucia, 


Barbadoes, 

St. Vincent, 
Granada, 
Tobago, 

Point de'Gallaia, 
Mev, 


| 


| Monſerat, 


< Margaretta, 


L Loſalleiraner, 


Tortogas, 
Doikilla, 


Eaſt end of  Hiſpaniola, 


Weſt end of Hiſpaniala, 


Port Royal in Famaica, 
Eaſt end of Cuba, 
Weſt end of Cuba, 
Camnamis, 


Great Caiman, 
Santa Villa, 


| Moſquita, 


Guanabo, 
Guanavims, 
Cozumal, 


A Cable of Latitue- and Longitude, 2y5 | 


Latitude. |\Longit. 
M. D. M. 
45 N|[313 35 
30 N]|313 30 
36 N1316 co 
32 N1]315: 10 
co N 1314.40 
41 N]315 25 
oo N1]|314 50 
3:0 N| 316 36 
I3 N] 315.20 
I2 N| 319 40 
5o N] 313 45 
10 N] 314 40 
i2 N\{\317 ©0 
45 N|[ 316 55 
co N' 314 ©o 
20 N | 314 20 
28 N | 312 25 
30 N| 313 30 
is N | 310 30 
32 N| 308 35 
25 N| 30730 
47 N | 308 10 
25 N | 300 10 
i5 N | 297 1o 
27 N | 301i 290 
co N | 288 26 
41 N | 294 45 
21 N | 293 30 
28 N, 294 00 
5o N| 294 12 
33 287 14 
10 286 20 
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ATatis of Late and Longine 


: | Latitude, | Longit, | 
Places Names. } ——=- — 
D.'M. | D. M. 
(Cape Cams, 53 40 N: 226 52 
Reſolution I es, , 61 ©0. N| 309 oo 

- [The Kings oreland, 61 JO N 295 3OT] 
.S Deen Ann's Foreland, 63 $52 N: 293 40 
h] | Cape Charles, 62 $55 N ' 291 42 
WR } North Endof Mansfield*s Ifte, 62 42 N | 284 39 

= Prince Rupert's Kiver, 51 00 N | 289 12 | * 

on | Cape Monmouth, -54 40 N |} 283 oo 
E < Cape Henrietta, 56 16 N|[279 10 

_ Port Nelſon, 58 32 N{|[267 50] 
© Cape Southampton, 62 30 N] 279 25 
x Seabarſe Point, 64 46 N| 2b2 20. 
Z \ Sir Dudley Digg” s Cape, 75 ' 12 N | 298 ©0 
© Sanderſon's Tower, 68 00 N | 314, os 
- Cap: IW alfangham, 653 42 N| 31r 20 
Cape Comfort, 62 21 N| 32x 20} 

| Cape Deſolation, 61 22 N| 325 05, 
(Cape Farewel, 59 45-N! 32g 02 


>” 


, 


pe CET 


| either Northerly or Southerly. 


' #pon the Cooft of 


Th: Uſe of the Lable of Latitutes and! 
X Longitudes of Places, 


N this Table t' ere are two Columns, theone ſhewing the Latitude, 
1 the other the Longitude of Places: The Latitudes arc diltinguithed 
| by the Letters N and S, which (bew the Latitude of the Place to be 
The Longi'udes are all accountcd 
 Eafterly, from the Meridian of Fico on the Ifland of Teneriff, Au-| 
Example or two will make it plain. 
Example 1. 

What is the Latizude and Longitude of the Lizard, 
| Engng xs 
Againſt the Lizard,| you will find 5@" oo Noth 'Latitude, and 
| 12? Sh of Longitude. 


_— 


| 


of 


| 


[ tract the_lefſer Longitude out of the greater 3 and if the Remainder 


[ Long, is Weſterly, and therefore you-muſt fail to the Weſtward 3 but 
{if you are bound to that which hath the greater, your Diff. of Long: | 


_ A— —_—_ 


: 


Qce of the Table ofLatituve and Longitude. 297 


| — 
hy, 
, 


Example 2, 


India Iſlands ? 
Apgaintt Bermwdlas you will find Lat. 32% 18/N, Long. 3167 50f. 
2. To tind the Difference of Longitude between any two Places. 
Take the Longitudes bf the two Places out of the Tables, and ſub- 


be leſs than 180®, that is the Diff. of Long. but if the Remainder be 


Example 1. 
What is the Difference of Longitude betwecn Bermadas, and Cape 
Raze in New-found- Land? | av 
The Longitude of Cape Raze is — ———— 3282 30f 


of Bermudss, — mon 300; 17 
The Remainder is the Diff. of Longitude 17 40 
Example 2. 


What is the Difference of Longitude between the Lizard and 

Cape Raze ? . | 
The Longitude of Cape Raze is ——— ——— 328* 307 

of the Lizard, — — I 7 


The Remainder is greater than 180* ———— 315 53 : 
Therefore ſubtract it from —— ——————— 360 09 * 


The laſt Remainder is the Difference of Longit., 44 07 _- | 

3. To know whether the Longitude between any two Places be 
Eafterly or Weſterly. 1] 
1. When the Remainder firſi found is leſs than 180*, then if you | 
we bound to that Place which hath the leſs Longitude, your Dift. of 


is Eaſterly, and you mult fail thither Eaſtward. © os 
2, When the firſt Remainder is greater than 180), then if you (ail 
'to that Place having the greater Longitude, your Diff, of Lobgits is 
Weſterly if. to that which hath the leſs, Eaſterly 


y : 
= —_— 
PO EI AA = 0 .v « 
*" "4 ” 
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What is the Latitade and Longitude of Betmadx, one of the Weſt- | 


| more than 180®, ſubtract it trom 360*, the lalt Remainder is 'the | 
Diff. oft Long. | 
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i 
7 
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Here followeth a Table of Meridional Parts. 
at Qq 2 
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1K 


lis cw caves we ol fl 
[- DINE len 224 7 
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3838 
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LE "Io 
Oo ls CNS Oun 4 we 
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3t | 696 
32.] O67 
'33 | 638 
34 | 699. 
35 700 
36 70 | 
37 | 792} 
38 | 703 
&:| | 
40.'| 705 
41 706 
42 | 707 
43: | '798 
1 44 729 
45.1 7 
45 | 7b 
47.1 712 
| 48! 743 
1.49 | 714 
| ſo | 7is 
Fl } 746 
Ji F2 7A 
| $3.4] 71 
41 54 | 719 
| "55 720 
; 56 | 721 
4 $7 | 722 
| 58 | 723 
4 724 


164 | I7 4 
973 | 10JF 
974 | | 36 
975 37: | 
976 | 38 | 
977 39 
978 | 4a 
979 | 4t ; 
980 42 
951 44 
$. 4 
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{hand Colunin,. ands-88, and joining 35, the two Figures in the! 


_ i. At Rm Een 


+» ridtonal Parts, +. 


| N this Table, che left hand Column Upon CVEry Page under 'M. 

beginning at 1, and ending at 59,; Eontains the minutes anſwc- 
ring to every degree of Latitude. The other Columns, diftinguifhed 
by 1 d. 2d. &&. to 89d. contains the Meridional Parts an{wering | 


is to find the Meridional Parts for every degree and minute of Lati-1 
tude, An Example or two will ſufficiently explain it, | 


, 


In the Column under 514. and right againſt 12 M. in the left- 


me Column, that ſtands next above 88, towards the left-hand, the 
whole is 3588, the Mcridional Parts required. | | 130 


Example 2. r 


The Latitude of 87 deg. 52 min. to find the Meridional Parts. 
In-the Column under $7 d. and right againſt 52 M. in the left- 
hand Column ſtands 697,to which joining 13. towards the leſt-hand, 
the whole is 13695, the Meridional Parts required. 

The Uſe of theſe Meridional Parts are ſhewn in the farſt Problem, 


of Mercator's Sailing, Chap. 5, 


1 


- 1252 Bad _yurg6:+ AtC5 "s Y ( "7 og 4 


to every degree of Latitude, |The Uſe of theſe Columgs together, | | 


47% Example T. | { 


The Latitude of 51 deg. 12 min. to find the Meridional Parts. 1 
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| Epa&t, Dominical Letters, aud Leap-Years, for Twenty | 
' Tears : Alſo the Days of the Month, and Remarkable Days, | 
with Tables of the Sun's true Place in the Ecliptich, and the | 
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differently ſerve for many more. | 
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26 by B 1z 15]06 47]t7 oojo6 41116 46/06 3617 3106 F3 
02 2 2 hs 18 14]07 og|t7 5oſo7 04/17 45106 58118 3007 15 
ir — , 
; [29[D 8. Spe. 19 x2]07 32]18 5807 26118 44/7 23]19 2807 38 
39E agr. Bears [22 1107 54119 5717 49 9 437 43]20 2708 00 
Fl Tail. 21 xoj0$ 16[20 F5ob 11/29 41108 o5\21 2608 22 | 


2 | ; Si 


UMI - 1994 


© ———— 


312 


= ah RX ZI 


- Luke «| 


=< Fi 
AI þ, Retwarked ot TR 
ys & ſou- 
25 wget OE = 


—_ Y. 


© © 
= 


25,057 


00|22 53 
22|23. 51 


43 


[28.58 


I0{B 'S in Tawr. |S 53 


LI 7 A 7 33 
12] D[Ar&urus. ]O2,.F1 


oof A [Sun r. 51,129 56 F6[tt 28, 
iT 49 
12.09 
12. 29 


+ 
26 


12.49 
13 , 09 
13, 28 
13 47 


San r. 4:4 \ 
©£outhermo 
Scale of Lib.1*- 


to 
It» 
& >» O =] Þ 


14 "07 


twoforcmoſt 17 
in [] ofthe 


Mark Eva.|\15 26} 
Upper of the} x 6 2.4} 


MM 
QA 
EICH-I0 


ittle Bear, 18 20 
rthermoſt 


» © 


— — 


Scale of Lib}? 347 3% 
pun. re 4.2443, 15 L7 © 


| 


I  S 


© 
D.. M.|D. M.JD. M, b 
orth. 
22 o8o8 38|21 54 
23, 07}|9 
24. 939 
25 9 
oF D Tail. 26 O2 IO 
27. 01110 


07| FE 27,5910. 47 
| 11-0 


25-4809 59125 34 
26 , 47,10. A126 33] 
27 , 43,10. 42/27, 34} 
128 28 4411. 03/28. 2g 
29 29 4211 23 29. 28 
To 49, Il 44 
of 39 I2, OF 
O2 02. 37 12. 24 
[03 35 35 12, 44| 
94, 33.13. 24 
95 - 32|13 24 
26. 30]53 43 
07 2814. 02/07 14113 ro 58114 12 


» aa 


o8. 55122 38/08 49 


23 23j09 06 
24 21109 27 
25. 20ÞP9 49 
26 18$|10. 10 
27 17110 31 
28 15]10 $2 


08, 26]x 4 2308 12114. 16), 
99 , 24Þ 4 39199. 19114 35 
IO, 22/14, 58/10. 0914, F3 
[xt 20 Is 16|11 O6|i5, 12 
12, I8]i5 . 3442. 04}i5 30 


13.16|i5, 52/13, 02]; 47 


x7 .2<þ18 06117..16|17. 52117 12118 3617 24|. 


6 36119. 04117; 32138. 5<[17, 28\r9 33/17 40 
20. bi Af I9- 47117. 44120 3017; "Fl 


— — —_—— 
IF 4216, 3F 
16 40/16 FIT. 
17 3817 08 


om Ew a 


— 


222 | l. 


a 


_— 


—— Wo_———_— SO —— ——— -_ 


SH hath XXX days TT 
| Firſt Year. front Year.) Third Year | 
x6Vx. 1685, -|1682- 1686. x6$3. 1687... 1684. ©6882. 
E pla. | © decf© pla-\© dec.|© pla. [© dec © dec. 
| / gp as LD. MD. MD. M.|D. M.|D. M. TIL 
=, Non "ol > ooh —— 
x] B [Phil,& 72.12 1 z/'8 05 dd Fn "_— @ 365m 
| ' I 
2 Cl. eos 22 11/18 22/21 57/18 18/21 43118 14 8 ST. 
1)[Prighteſt in|2 3 o9\18 36j22 q T 26 
E the Crown,|24 06/18 oe 3300 42 18 40, 
_# =ſBrighteſt *in wid 1.) vn Af A 18 47j23 3$ 13 44 18 
5 þ PEFP» Neck. [25 0419 Oci2 LE Pew H* "L..6 za 4 4 
- | 5/24 Folig 01124 56118 58 I 
G|Sun r.4.15|26 02'r9 r9\25 48/19 15/25 34 9 [ O9 
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An Explanation of the pzecedent-. : 
- Kalendar, 


| 


TY each Page there are eleven Columns 3 the firſt ſheweth che Day | 
of the Month 3 the ſecond, the Days of the Week, expreſſed by - 
the Week-day Letters, as in the Year 1682, in the Month of "April, | 
you will find G for Saturday, and A for Sunday, which is the Domi- 
nical Letter for that Year, ( as you fee in the Page before the Kalen- 
dar.) The third Column ſheweth ſome remarkable Days, and the 
Southing of ſeveral Stars at Midnight, with their Declinations from 
the EquinoRial 3 as in the aforeſaid Month, you will tind againſt the 
fourth Day, there (tands the Laſt in the Great Bears Tail, which. ſhews, | 
that the ſaid Star comes to the Meridian the fourth day, at twelve of 
the Clock at Midnight. The fourth Column ſbeweth the Place of | 
the Sun for the firlt Year after Leap-Year ( according to Mr. Street's | 
Tables); as againſt the the third of April, you will find the Sun to 
be in 24* 05” of Aries, The fifth Column ſheweth the Declinati- 
on of the Sun, for the firſt Year after Leap-Yearz as againſt .the 
third day aforeſaid, you will find the Sun's Declination to be 9* 220. 
[ And after the ſame manner the other fix Columns are to be uſed ; 
as againſt the ſaid third day of April, you will tind in the ſixth Co- |} 
lamn, in the ſecond Year after Leap-Year, that the Sun's Place is 
23*51'in Aries 3 andin the ſeventh Column, the Sun's Declinati- 
on to be 9® 16”; andin the eighth Column, and in the third Year 
after Leap- Year, the Sun's place 23*® 37\ in Aries 3 and in the ninth | 
Column, the Declination of the Sun is 9* 117 3 and in the tenth Co- 
| lumin, in the Leap-Year, the Sun's place is 24* 217 in Aries 3 andin | 
the eleventh Column, the Sun's Declination is 9* 27% 
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Kalendar, 


| How to find the Day of the Month, or Week-Day, for any 
T ime paſt or to come, by the precedent Kalendar. 


Irſt, you muſt hand the Dominical Letter by the Table before the 
Kalendar, orelſe by the Kule delivered in Chap. 7. Sed. 3, and 
thereby you may diſcover the Day of the Month, as.follows. 


Example 1. 


| Tear 1645 ? 4 

By the former Rule you will find the Dominica] Letter was E 3 then 
turning to the Month of Anguſt, call E Sunday, and the F that fol 
lows is Monday, and the firlt Monday is the 4th Day of the Month. 


, 
Exampze 2, 


| Woat Day of the Week will the tenth of February be in the Tear 178 * 
Ys + 
| 


© This Year will be Leap- Year, and'in the Table hath two Domi- 
| nical Letters, Dand C5 the firſt of. them ferving from the hrſt of 
| Fanuary, till the 25th of February, and thc other trom thence to the 


calling D Sunday, E is Monday, and F is- Tuclday, the Week- Day 
fought. 
Example 3. 


in the Tear 1708? 


The Dominical Letter forthe latter part of the Year is C, therefcre 
| C ſtands for Sunday, D for Monday, E for Tueſday, F for Wednel- 
day, G for Thurſday 3 and againſt the fecond G in Angſt, is the 
| 12#þ day of the Month, which-was r<quircd.. 


| What Day of the Month was. the firſt Munday in Auguſt, .in the| 


Years end: Therefore againit the 10th of February ſtands F + then | 


What Day of the Month is the ſecond Tharſday in the Month of Auguſt, 


” | =” » 3 on I DI” I” 
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FA — of the Varia! ion *F7 the Sun's Dec Declination, to he applied for Year: to come, | 


accordin? to the Tirle on the Right-hand ; 
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| A Table of the Variation of the Sun's $ 


Declination in Hours. 


Hours from the Meridien of London.- 
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Examples. of . the” Ule of the. foregoing . Tables, 
For the Sun's Declination for Nears to come, &c. 
Example 1. 

Anno 1695, May 1. the Declination of the Sun is required. 
that is 16803 and the Rehidue 15 I divide by 43 the laſt Remainder 
3, ſhews it is the third after Leap-Year. Therefore, 

Secondly, In the Kalendar for tour Years; I look for the third after 
Leap-Year, and do find it anſwer to 1675, in which Year, on May 1. 
the Declination of the Sun is 17* 59” North. | 


20, I enter the Table of the Variation of the Sun's Declination for 
Tears, &c. where under 20 Years in the Head of the Table, and a- 


D-clination 17*: 554, Ladd the Variation 24, and the Sum is 18? 1/ 
North, the true Declination of the Sun, Anno 1695, May 1. in the 
Meridian of London, as was required, 

Example 2. 


Anno 1728, Septemb. 1. I would know the Sun's. Dectivation 3 


and from 1728, rejeRing the Hundreds and Scores, I divide the Refi 


due, which is 8, by 4, the Remainder © ſhews it is a Lea p- Year, un- 
der which Title I had 1676, in wh'ch Year, on the tirli day of Sep- 
tember, the Declination of the Sun 4*® 13/ North. 

Then from 1728 1 ſubtract 1676, relis 52 Years 3 under which, 
and againſt Septemb. I. (inthe Table of Variatiou in Tears) I hind the 
Variation 97 South; which ſubtracted from the aforefound Declina- 
tion, 4* 137 North, reſts 4* 4/ North, the true Declination of the Sun. 

And here note, that when the Declination and Variation are: both 


one be North, and the other South, it is their diflerence. 


For | 
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| North, or both South, their Sum is the true Declination 3 but if the | 
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Firſt, from the Year 1695, I dedudt all the Hundreds and Scores, | 


Thirdly, Then out of 1695, I ſubtra 1675, and with the Reſidue 


gainli May 1, on the left-hand, I find «the Variation 27 North : But| 
the afore- found Declination was alſo North, therefore to the faid | 
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For the Declination of the Sun out of the 
Aeridian of London. 


Anno 1676, April 1x, at {ix of the Clock afternoon, I would 
krow the Sun's Declination. | 

The 4 #th day at Noon, | tind it in the Kalendar, 12* 15” North, 
and the 121b day, 12% 357; therefore ſubtraQting the leſſer Declinati- 
on, 12* 15”, out of the greater, 12' 35%, the Retidue 207 is the dai 
ly Encreale. | 

Then in the Table of Variation in Hours, &c. under 6 hours in the 
Head, andagainft 20' on the Ikfr-hand, I find 5%, the proportional 
| part, which ( becauſe the Hour was afternoon, and the Declination 
encreafing ) added to the afore-found, 12' 15*, the Sum is 12” 20/ 
North, the Declination required, 


Example 2. 


For the Declination of the Sun, Anno 1676, Offob, 28, at eightin 
the Morning, that is 4 hours reckoned backward from Noor. 

In the Kalendar, the Declination on Oftob. 28. that Year, is 16* 
39', and on the 27th day 16* 217 South, the Difference is 187, a- 
gainſt which, and under 4 hours, in the Table of Variation in. 
Hours, &c.. I find the proportional part 3%, which { in this Exame | 
| ple) ſubtrated from 16 39%, there remaineth 16 36” South, the | 
| Declination ſought. Fel 
And thus may the true Declination of the Sun be cafily found at all 
| times, and in all Meridians, of which I ſuppoſe here will need no 
{ more Examples, 

The Sun's Horizontal Parallax is only 15 ſeconds, therefore the | 
Paiallax need not be applied at all. | 
| Alſo the Sun's Refraction is demonfiratively. cqual to that of the 
fixed Stars, which latter is, by the Obſervation of Tycho Brahe, in 
the Horizon 3©', and is the 20 deg- of Altitude. Vid, Chaps al 
| Self. 1, 
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Traverſe Table: 


A TABLE of Difference of Latitude 
- and Departxre, to every Point and 
Quarter-Point of the Compaſs : 


Wich the Uſe thereof in Working of a Traverſe, 
and Keeping a Sea-Reckoning, 
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The Uſe of the preceding Table of Difference 
of Latitude and Departure. 


| ff bw is a large Table giving the Difference of Latitude and De- 1 


KL  parture: to any Dittance not exceeding 10000, and to eyery 
Quarter- Point of the Compaſs. 

The Courſe ſtands at the Head and Foot of the Table 3 at the Head' 
it begins at { Point, ſo 4 Point, } Point, increaſing to 4 Points 3 at 
the Foot it begins at 4 Points, ſo 4 5 Points, 4 + Points, increaſing 
backwards-to 7.3 Poirts. The Diftance is placed in the two outer- 
moſt Columns of cach Page, uader the word Diſtant, on the left-hand 


page, beginning at I, and increaſing to 50 3 on the right-hand page, 


beginning at 51, and increaſing to 100, The Difference of Latitude 
and Departure ſtand under the Courſe at the Head of the Table, and 


over the Courſe at the Foot thereof, diſtinguilbed by the words, Las. 


and- Dep. 


- 


I. In this Table, if your Diſtance exceed not 100 Miles or Leagues, 


the Difference of Latitude and Departure will be given in Miles or 


Leagues, and 100 parts of a Mile or League; But it may ſuffice, if 
the Difference of Latitude and Departure be taken only to Miles or 


Leagues, and tenth parts of a Mile or League, with this allowance, * 


that if the parts be 16 or more, inſtead thereot ſet down 2 tenths, 
( which is 20 hundred parts) if 26, or more, 3 Tenths; if 36, or 


more, 4 Tenths 3 if 46, or more, 5 Tenths3 it 56, or more, 6 Tenths3\. 


if 66, or-more, 7 Tenths 3 if 76, or more, 8 Tenths 3 if 86, or more, 
9 Tenths3 if 96, or more, then make the Miles or Leagues of Diffe- 


rence of Latitude or Departure, . 1 more than they are in the Table; 


As for inftance, inſtead of 19.16, ſet dowa 19.2 Tenths; for. 27.27, 
place 27.3; for 49:59, place 49.6 for 52.78, place 52.8 3 for 
76.96, place 97 > tor:78.96. place 79 Miles or Leagues. 

2, If the Diſtance be above 100, .and not exceeding 1000, this 


Table gives the Difference of Latitude and. Departure in Miles or- 


Leagues, and tenth'/parts, being taken out at twice. 


3. It the Dittance be more than 1000, and exceedsnot 10000 , the. 
Difference of Latitude and Departure is given in Miles or Leagues, 


as (hall be;cxplained by what follows oo 


/ 
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This Table is very uſeful in the reſolving theſe 6 Problems in Navi- 
gation following 3 provided, in the 5 laſt. Problems, the Diftance either 
given or required exceeds not -100 Miles or Leagues. 


Problem 1. 


" 3 The Conrſe and Diſtance given z To find the Difference of Latitude and 
1 Departure. 


Example 1. 


[7 A Sbip fails W.S.W. ; Weſt, 50 Miles; to find the Difference of 
þ Latitude, and the Departure. 
; 


"On the left-hand Page of the Table, over.'6 + Points, and right-a- 
gainſt 50 Miles diſtance, you will hind over 'the word Lat: 14.51, and 
over Dep. 47.853 which being contracted according to the firſt Rule 

' «foregoing, ſhews your Diff, of Lat. tobe 14.5 Tenths, and your De- 
parture 47-8 Tenths, as was required. 


Example 2. 


A Ship ſails E, by N. half Eaſt, 125 Miles, to find the Difference of 
Latitude, and Departure. l | 


This muſt be taken'out of the Table at twice, after this follow- 
Ing manner : * | | 

1o bing this, you mult account-1 at the beginning of the Ta- 
ble to be 20 and 2 to be 203 '3, 303 4,405 5,50: Ando 10 to be 
1003 1T 110; 12, 1205 and 20 to be 200; 30, 30903 40, 400». 
50,5003 60, 6003 70, 7003 80, 800 z 90,900 3 and 100 at the 
g end, to be 1000. 
) *According to this DireQion, againſt 12 (which ſtands for 120) on 
yh the left-hand Page, over 7 + Poines, ſtands 1.18 over Lat. and 11.94 
| over Dep. which done, according to the ſecond Rule before given,your 

| Difference of Latitude is 11-8, and your Departure I 19.4. Then take 
by ont the Diff. of Lat. and Dep. for the Remainder, which is 5, accor- . 
| ding to thefirt Rule aforegoing,. and after the manner of the firſt 
* | Exampleof this Problem; fo you will find Difference of Latitude to 
4 \beo.s, 'and your Departure 5.0: This done, ſet them down, and 


|} add thera together after this manner. 
ef % X Diſt. 
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So that your Difference of Latitude-for the whole Diſtance p25 
Miles, is 12.3 Tenths, and your Departure 124.4 Tenths. 


Example 3. 


"4 Ship ſails N. W. by N. , Weſt, 976 Miles 3 to find the Difference 
of Latitude, and the Departure. | 
Under 3 © Points, and againft 97 (taken for $70). ſtands 77,91, 
and 57.78, that is the Difference of Latitude 779. 1 Tenth, the De- 
parture 577.8 Tenths3 again(t 6 ftands 4.82, and 3.57 3 that is, the 
Difference of Latitude 4.8 Tenths, the Departure 3.6 Tenths ;, 
which added together,makes the whole Difference of Latitude 783.9, 
and the Departure 581.4. 


Pg 


Example 4. 


A Ship ſails VN. E, by N. half Eaſt, 7963 Miles, to find the Difference - 
of Latitude and Departure. 
'To perform this, -you mutt account 1 at- the beginning of the Ta- 
ble to be 200 - 2:to be'200+3 3,.3003- 4,400: And fo 10 to be 100053. 
xx to- be 11005. 12, 1200 3 13, 13003 14, 14003 So 20 to be 
2000 3 30, 39003 4O, 4000), , $0, 50003 GO, 60003 7O, 7000 3- 
$0, 8000 , 90, 9000 3. and 100, 10000. 

According to this Dire&ion, againit 79 (taken for 7900) and un- 
der 3 + Points, ſtands 6107 tor the Difference of Latitude, and 5012 
Miles for the Departure, according; to the third Rule. Then take out 
the Difference of Latitude and Departure for the Remainder 68, ac- 
sording to the firlt Rule, which you will ind to be 52.6, and 43.15 
{the whole Difference of Latitude is 6159.6 Miles, and. the De- 
parture 5055-1 Miles. | 


Pwoblent 


Peoblem.1l- | 


\ "The Conrſe and Difference of Latitude being given. 3 To find the Diſtance 
and Departure, 


Example. 


A Ship ſails W. N, W. half Welt, nntil ber Difference of Latitude be 
14.5 Leagues 3 To find the Diſtance,and the Departure. 

Look over 6 + Points. the Courſe, in the Column of Latitude, un- 
til you find 14.5, and right againſt it you will find the Diſtance 50 
Leagues, and the Departure 47.8 Leagues. 


Pwblem 411. 


The Courſe and Departure given ; Te find the Difference of Latitude,and 
the Diſt ance. , 


* Example. 


A Ship fails S,W. byS, 3 W. until her Departure he 47.7 Leagues, 
To find the Difference of Latitude, and Diſtance. 

Look in the Column of Departure, under + Points, until you find 
47.7, and right againſt it you fee 52.6 Leagues, for the Difference 
of Latitude, - and 71 Leagues for the Diſtance. 


Publem' IV. 
| The Difference of Latitude and Diſtance given, to find the Conrſe and 
Departwre. 
Example. 


A Ship ſails 50 Leagues between the South and the Weſt, until ber Dif- 
ference of Latitude be 14.5 Leagues 3 to find the Courſe and Depar- 
ture. | 

Look over your ſeveral Columns in the Table, until right againft 

$0, the Diſtance, you find 14.5 in the Column of Latitude, over: the 

Courſe, which will be 6 + Points, and in the Column 'of Departure 


you will find your Departure to be 47.8. 
X x 2 Pwblem 


- ye. Lug Or. the Tavie 
Poblem V. 


' The Diſtance. and Departure given 3' Ts find the Courſe and Difference of 
Latitude. | 
Example. 


A Ship. ſails 80 Leagues North-Weſterly, until her Departure be 54,7 
Leagues ; to find the Courſe and Difference of Latitude. 

Look over the ſeveral Columns in the Table, until right againſt 86 
the Diſtance, you hnd 937 in the Column of Departurez over it you 
will fee 3 } Points, or N. W. by N. 3 W, andthe Difference of Lat 
tude (in the Column of Latitude,right againſt 80) to be 59.3 Leagues, 


JPwblem VI. 


The Difference of Latitude and Departure being given, to find the Conſe 
and Diſtance. 


Example. 


. 4 Ship ſails between the North and the Eaft, until ber Difference of 
Latitude be 56.3 Leagues, and ber Departure 51.0; To find the 
Canrſe aud Diſtance. 

Look over your ſeveral Columns of Latitude and Departure, until 
you find 56.3 to ſtand againſt 51.0, or the neareſt thereto, which will 
be under 3 + Points, which makes the Courſe N.E. by N.4 E. andi 
gands rfght againſt 76 Leagues, which is the Diſtance required, 


Problem VII 
How to work, a Traverſe by the Tables of Latitude and Departure. 


Thefe Tables inthe working of a Traverſe, are both readierand 
far more exact, than any Inſtrument commonly ufed for that purpoſe. 


Example. 
A Ship ſails S.IW., by $. 37, then $. by E. 39/, then $.F, by $.E- 
477, 1ben W. by N. 59, then W.N.W. 62/, then $, W.< W. 17%. 
, find the Difference of Latitude and Departure, and be direfi 


Set 


Courſe and Diſtance from the firſt Place. 


- - 
” wy wy os «. fwd. A Ot na 


———_ 


of Latitude and Departure, 


Set down the ſeveral Courſes and Diſances, asin athe 
following Table, 
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Courſe. 1Dift, [Nor. South. Eaft Wet | 
| South Welt by South.| 37. 30.8 / 20.6, 
South by Eaſc, 39 | 38-2107:6] | . | 

'S.. E. by South  Eaft.} 47 36-3]29-8[.... . | 
Welt by North. 59 [11-5 | 57-9 

W. N. W. 62. 123«7| | $73 

- | South-Welt 2 Welt. | 27 17'1 20.9 
35-21122.4|37.4|156:7 

90 5: 35-2] 737-4 

Diff, Lat. 87. 787.2|Dep|1 ke 


Then by Problem 1, find the Difference of Latitude and. Departure- 
for thoſe Courſes and Diltances ſeverally, which place in their proper 
Columns, wiz. If the Courſe be North-Eafterly, place the Difference: 

. of Latitude in the North Column, (under Nor.) the Departure'in the 
Eaſt Column, ( under Eaſt); If the Courſe be South-Eaſterly, place 
the Difference of Latitude in the South Column, ( under South ) and: 
the Departure in the Eafi Column. It the Courſe be North-Weſterly, 
place the Difference of Latitude in the North Column, and the De- 

' parture in the Weſt Column. If the Courſe be South- Weſterly, place 
the Difference of Latitude in the South Column, and the Departure. 
in the Weſt Column, 

As for Inſtance 3 In the foregoing Table, the firſt Courſe is South. 
Weſt by South, the Diſtance'37: Becauſe the Courſe ts South-Wefter- 
ly, you mult place the Difference of Latitude 30.8 in the South, Co-- 
lumn, and the Departure 20,6 in the Welt Column, as you ſeen the 
Table. | 

The ſecond Courſe is S. by E. the Diſtance 39 therefoxe be-- 
cauſe the Courſe is South-Eaſterly, you muſt place the Difference of 
Latitude in the South Column, and the Departure in the E266 Co- 
Jumn.. The like is to be underſtood of the reſt. 


S2_"mo ies gn. 


Having: 


260  - Thee the Table,” - 
Having found the Difference of Laticude and Departure for all your 
ſeveral Corrſes, arid inferted then intheir proper Columns;you muſt 
then add up your North, Sonth, Edſt,and VVeft Columns, and ſubrra& 
the North and South Columns the one from the other, vis, the leſſer 
from the greater 3 and likewiſe-the Eaſt and Welt, Columns. &o ir; the 
Table, the Sum of the-North Column is 35.2,-ot the South-Column 
122.4, ofthe Eait Cotumn 37.4, and of the'Welit Column. 156 7, 


ſubtracting the NortirCulumn from the South,the Remainder is 87.2, | | 


the Difference of Latitude Southerly 3 /and ſubtraR the Ealt Volumn 
from the Weſt, the Remainder is 119.3, the Departure Weſeerly, 
Havivg the Diftcrence of Latitude and Departure, you may hnd 


the Courſe and' Diſtance by Prob. 6. But in this tf xample, becauſe 


your Difference of Latitude $7;2, and your Departure 119.3. out-run 
the Table, that is to'fay, you can find no fuch Numbers in the Table, 
therefore take the half of your Difference of Latitude which is 43.6, 
and the half of your' Departure; which is 59.6. _ According to the 
Dire@ion in the fixth Problem, over 4 { Points, againſt 44.1 in the 
Column of Latitude, you will tind 59.4 in the C:)lumn of Departure, 
(whicharc the two neareſt Numbers in the Table) and in the Column 
-of the Diſtance 74, which-being doubled, is 148,the Diſtance ſought, 
The Cotitſe is between the South and the Weſt; becaule the Difference 
of Latitude is Southerly, and the Departure Weſterly, therefore the 
Coutle is South-Weſt 3 Weſt, which was required. 


This Table in particular is very uſeful for the ealy forming of a 


Sea-Reckoning or Journal, as (hall be inftanced ia this following Ta- 
Þle, being a Journal from the Lizard tothe Barbadoes, | 


The Titk of your Journal may be as follows. 


A TFournal of our Voyage, intended, by God's permiſſion, from 
the Lizard, in the Latitude 50 deg. co min. North, Longi- 
tude (from the Pike of Tenerift ) 12 deg. 37 min. to the 
Iſiazd of Barbadoes, in the Latitude 13 deg. 12 min. N. 
Longitude 319 deg. 40 min. The Difference of Longitude 
between the' Lizard and the Barbadoes '# 52 deg,-57 min. 
the Courſe $. W. » W. Diſtance 2821 min. March 20.1672 

The Lward bears North, diſtant 30 min, 


Days. 


ACAjvpl nj j=TH7 


—_ —_— _—_ er er I rt earner 
, 4% 
- 


| —Moathandf The Courſe. Dil, Z [Sout- t by 
Lat.by 6b-} Corrected. | mn. |5 ing. -| ing. þing. rs 
{exyation. min, | > | 224. = CST 
y — I 2 AV \ —_— ? P_— mm —_ 
. 2 Maxch. |. Tizerd South. -3Q | 30.0 | oy 30 
1 _South- -Weſt. [112] |. 79-2 2 | 48, Ii 
' 24147” oS.W.byS. 'W.| 72| $5.6 47.15 
b | Correction by Obſervat, [-15.0 47.00 
n "5H _—_ | | 
S-W.by by South. 96] | 29.8 45.40; 
S.W. by South. 29 65.7 44-34 
5:W.by Sourh*[x 33) | [x14.6 42.39 
S.S.W.3 Welt. [129] [110.7 42:45 
S.'S. W. | 72] | 665 39941 
S:S.W. * Wit.[i0z] | 90,9! $,9128,25 
Correction by Obſervat,} 27.0 16:0137:44| 
| Sourh-Welt. | B53 | 60.14, | 60,1136.44 
W.S. W. | 2o| if 7.6} | 38;5f36.36 
|. by W..3W. 32] -: 396 — -þ- 9:3]36;0 
ms AO — 7 , _—___ —  —— ooo 
Souch by Welt. Ii20} - [43774 [23:4| 74-97 
Correct, by Obſer, 13-9 [$69 > 34+10- 
'S, by W. ; W.[164|_- w56:9] _ | 47:0131.33 
SS. $. W. 1254 [315-5 i 47:9129-37 
S. W. by Sourh,zz20F \ 4. 91,44 1 [-61.2128,06 
S, W. by South. [122 I IO1.4j | 67.8[26.25 
South-Weſt. Irs 82.0] 82.0/25.03 
Correction by Obſervat. 20.0 I1:0[24.43 
Souch-Welt. | 97] | 58.6] | 68.6!23.24 
South-Weſt.. |- 96 | $749 67:9 22,20 26 
| South-Weſt. X14 80.6f | 80.6[21 1.05 p 
South-Weſt. [x18; ! 83.5 _| 33:5 83. 5119.48 | 
S.W. by Weſt.|110| | G1.2 + 01.4 r8.4: 40|- 
W.S.W. | oh; | be ch 1118 18.05|/ 
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© Howto keep'i Journal at Sea. 


— 


—_— 


Lat, byj Eaſt | Weſt 


1667.3 


"The Dit SouthjBaſt-| Weſt- 

'S | Lat.by obj "Courſe | 'in tor 'g: | ing, | ing. -Jreckon, [Long] Long, 
—. \ ſervation, |Corretted.[thin. ] | - | won: bags, 1 men. 1d: - mn. | 01115. home 
— | 2672. Brought from the other fiae| 18.05 x0 
19 | April. [W.S.W.] 9x] 1343| __| 84-1117.30 

I7\ W.S.W.| 84 32.1] | 77.6 ns be 

x8) W.S.W.|107 41.0]. 08.9]16.17 

T9 | W.S.W. L103 1395 7 pt 9.52 5.37 

20] 14 - 43|W-S,W.|116 1444 L07.2|14:53 

1 CorreR. by Obſetv.. 0.0 15.9 I4-43 

27] __ JW. byS 1:10 21-51 107.9] 14-27, 

22) W. by $.1120 23.4 | A I 3.3 8 

23 IW. by 8.14z06 20.7 104.0]13.37 

| ROTOR > 14d; [rt WOW blo} FEA 227, 

24 W.by.S. = | 19.5! 08.1]13.17 

25 W..by S.cx20h 23.4 [117,7]12.54 
26113 12/ W.by N.[x00 _ -| 98.1113.14 

27] _ I Weſt... s3ol-;; EADET: 130,0| 13:42 

28 | Welt. [136 2 i 248} £3.46 136,0]13.12 

29! 13” 12/) Welt, 69 TDD Be 69,0}T 3,12 


The whole Difference.of Longitude is 3177.6, br 3178 min. 


-- which 15:522 587 Weſterly, 


The Explanation of this Journal. 


In this Foxrnal there are cleven Columns3 The firft contains the dayes 
of the Month 3 the. ſecond, the... Momth of the Tear, .and Latitude by 
Obſervation, the third, the Comrſe Correfted,. by the ' allowance for 
Lee-way, or for the Variation of the Compaſs, if there, be any z the 
fourth, the Diſtance ſailed the ftth, ſixth, ſeventh, and eighth, the 
Northing, Soutbing, Eafting, and Weſting, being the Difference of 
Latitude and Departureof the ſeveral Courſes and Diſtances z the ninth, 
the Latitude by Dead-Reckoning , tte tenth, the Eaſt Longitude 3 the 


eleventh, the Weſt Longitude 


Here, 
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"Here 1 would adviſe all that are defirous'to give a good accountiof | 
their Reckoning, to any that have Reaſon or Authority to demand it, 
© That they krep a particular Account of that which they take off the 
| Log-board cyery day at Noon, either in the fame Buok where they 
| erp their Reckoning, or elſe in a Book' diſtindly for. that purpoſe, 
commonly called a Log-Book, 
Now the manner of proceeding in this Journal, by the belp of the 
Table of Latitude and Departure, is very facile, as follows :' The 
22d of March at Noon, I find the Lizard to bear North, and to be 
diſtant about 10 Leagues, 3o miles or minutes 3 thereforeT am to the 
- Southward of the Lizard 30, which zo I place in the South Co- 
lumn, and that makes my Latitude 49* 30/. 
. The 234day my Courſe is South-Weſt, and the Diſtance 112, 
to find the Difference of Latitude and Departure by the Table of La- 
. titude and Departure, according to Prob. 1. The Difference ' of Lati- 
kude is 79.2, and the ay we 79.2 : becauſe the Courſe is South- 
weſterly, I place the Difference of Latitude in the South Columnz 
and my Departure in the Welt Column 3 19, or 1® 197 ſubtracted 
from 40* 30?, gives theLatitude 48* 1127. b 


How to find the Difference of Longitude. 


To find the Difference of Longitude i in the two laſt Columns, you 
-have both Laticudes, 48* 114, and 49 Y , ( the preſent Laticude, 
and the L_ ofthe Day before) and the ga gory W. by —_ 
| you nay find the Diff. Longitude, according to the proportion in 
« 5. Prob, 3. of Mercator*s Sailing + (ſaying, 4s Radius to the Me- 
onal Diff. Latitude ; So is the Tang. of the Courſe, tothe Diff. Long. 

This Proportion being wrought by the Logarithms,or Gunter's Scale, 
(which may ſerve in this caſe) you will figd the Diff. Longitude 120 
which place in the Weſt Column, becauſe your Courle is Weſterly.” 


The 24th day is wrought after the: manner of the 238, havingthe 
Courſe and Diſtance given, to find the Diff. Latitude, Depans, 
and Diff. Longitude, as wasſhewed before. 


How to corrett your Reckoning by Obſervation of the Latinede. 


On the 24h of 'March, by a good Obſcivation, 1 find my Latl 
hoe to be 47”, whereas by my — I hould be in the ba 47” 
| 15%, 


l Y 
l $4 


- 


344 
x55 ſothat the Differenceis 15 more Southerly 2, The: 


ret my Latitude, 1 place 157 in.the South Column, wh ich al ; 
from 47" x5', makes my Latitude by Reckoning to” agree with che 
Obſervation. To corred your Departure, -you muſt contider, w 


If your Courſe be well fieered, and you _tind no Current, nox any 


Variation of 'the Compaſs, thenyour Diſtance is faulty. z but if you | '" 


cannot tru(t to the Courſe ſteered,then your beit way is. to-corret your 
Latitude only, not medling with;your Departure. If there'be a Cur- 


rent, and . you know which way the Current {:t-, and how faſt, | 8 
then find the Diff. Lat, and Departure of the Curreut,and add orſube W- 
ure to or from. tt } and 
Departure,” according as the Gurrent:doth further os Rear "I 
jects 


tract that Latirude and Departure to or from the Ships Diff. Lat, 


ip. hes Courſe, But it. you. only by ſore probable reaſon con 
there isa Current, then give what allowance you. think meet. in-Di 
Lat.and Departure, and ſecif that will reform your Reckoning. 


- 


your Lat. If fo, you have gueſſed well but if it will nok, itis to. 


ſuppoſed that you are miſtaken in' your Conjecture, or. that there. W J 


”_ "alley then fioding 
what the Variation. is, and which way it is; you muſt allow it in the 7 
Ship's Courfe. But if you cannot impute the Error to: any of theſe, 


ſome other Cauſcof this Exror.in your Reckoning, _.. 
If the Compaſs varies ( as moſt commonly it doth) 


then-( as I ſaid before) the Diſtance is faulty 3. and this is that which 


aſually-makes the, Diff between the Lat. obſerved; and the Lar..by | 


your Reckoning: And this I take to be: the Cane of Err - {mg 
24th day of, Mareb, and generally Rang obEis "0 i 
| Now.to.correR\your Departure and Diff. Longitude, you-muſt add 
up the North, South, Eaſt, and Weſt:Cotumns, from the Þ hare 


cortcQ, to the beginningof your Fournat-Tables: If it be the firit Cors 


xeion you have made, or from the day of CorreQion to the latt 

xcQtion 3 /if ir bethe ſecond, third, fourth CorreQion, &c.. then fubs 
traQ the Sums of the North and South Columns trons each other, and 
likewiſe gf 'the Eaſt, and, Weſt, we of by the, Rule of Proportion ; 


As the Diff. of the North. and South-Columns, to the Difk of the Eft 


and Weſt Columns 3 ſo is the Diff. between the Latitudes by Obſer» 
vation and Reckoning, to the Diff. in the Departure. And for. the 
Diff, Long. iAs the Diff. between the. Latitudes by, Obſervation: and: 
Reckoning, to the Meridional Difference for thofſe®two Latitudes.» 
Sd is the. Di, in the Departure, to the Diff; in the. Loogitude, . -- 


* * Example 
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>-+%e 43 wilt find the Sum'of the North Column ©0, the 
4 Sum of the South Column (leaving out 15), the Etror) 164: $ min. 
| 8 4x therefore their Diff. 'is 164.8. The Sum of the Eaſt Column is 
- co min. of the Weſt Column 124.9. andtheir Diff. 124:9. Then the 
| Operation by the Logariehm will be, 


Co. Ar. 
As the Diff. of the'North atid South Columns, 164.8, 7.78304 
To the Diff. of the Eaſt and Weſt'Columns, — 124-9, 2.09656 
So is the Diff. between the two Latitudes, — 15.0, 1.i7609 


47 
z 


| To the Difference in the Departure, ——— 11 r1.0556g 


rnd 


” Place this 11 min. in the Weſt Column, becauſe the 'Sam | of” the 
wet Column exceeds the Sum gf the Eaſt Column. By 

In this Operation we negle& the Tenthsof the Depatrure; « as not 
© be regarded. 
1 2 . The Operation fr the Difference in the Longitude. 
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| -- -The two Latitades are 47 deg. I5 min.. and 47 deg..00 min. by 
- which in the Table of Meridional Parts you will gt the Merid, Diff. 


| Lat 22 min. Thercfore, 4. 
bu Co: Ar. 


As the Diff. between the two Latitudes, bye — — $,82397 
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” To the Merid. Diff. of thoſe Lat. —— 22 — 1.34242 
| So is the Diff. in. the Departure, — — 11 -— ——- {104139 
MC To the Diff. in the Longitude, ———— 16 beer 11420772 
% 3 16 is placed in the Weſt Column, becauſe the Departure is 


Weſter] 

: Aer ihe ſame manner are the Corre&ions made in this Journal, 
- 'on the 30th of March, the 4th, the gth, and the 20th days of April; 
: he Error being ſuppoſed to be in the computation of the Diſtance, 

i If your Ship fail ſeveral Courſes in 24 hours, you muſt find your Diff. 
> Latitude and Departure, by working a Traverſe, according to Prob. 
7, in the Uſe of the Table of Latitude and Departure 3 your Diff. 
Lat. will give you what Latitude- the Ship is in, then have. you 
Yy 2 two 
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\ 4 » + pv ; , 4 , A "Rk or 3 V 
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two Latitudes, viz. the Lat. the Ship was in the Day 


and the Lat- the Ship is now in, by which you may find the 


Diff. Lat. by the Table of Mexidional ' Parts, according ito. Chap. 5; J E 
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- Then for your Diff. Longitude, fay,. | "Þ> 


As the Diff. Latitude found by the Traverſe, 
Tothe Diff. Latitude in Meridional Parts : 
So is the Departure found by the Traverſe, 
To the Diff. Longitude for that Traverſe. 


.. To find the whok Diff, Longitude of the two-Ports between which #- 
you make your Voyage. | vx 

Add up the Columns of Eaft and Welt Longitude, and fubtrat the i 
one from the other, the Remainder xeduced into degrees and minutes, - " 
is the Di Longitude fought. fy 


In this Journal, the Diff. of the Eaft and Weſt Columns of L A 4 3 
tude is 3177.6, ox 3178”, which reduced, into degrees and minutes, MW 
nallees 52*,584, the Diff. Long. between the Lizard and the Bare © 
badoes. ; *. 
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' The Uſeof the Table of ten Chiliads, | 
o2 ten thouſand Logarithms, .  Þ 


1. MN Ny Number | given. under 10090-3| To find the Logarithm 

. The left-hand Column of every Page contains Numbers increafing WF 
-#n their natural Order from t to 999. The other hive Columns of eath -- 

Page/ contain the Logarithms of | all Numbers, fr:m '1 (© 0999. © 

Theſe Columns onthe left-hand Page aze dili:nguiſhed with the Ki- 
gures, b,*1} 253, 45 thoſe on the right-hand Page, with 5, 6, 7, 8,9. 
"The Numbers in the teft-hand Column, by the ſupply of thoſe Fis 
gures'on' the top of the other Columns, ate extended-to 9999, and 
are to be read croſs both. Pages. | FIN 
If the Number propounded to- find'its Logarithn conſift of one Place 3 
as ſuppelt you were to tind the Logatithm of (7), look for (7) a- 
mong the Figures on the top of the Columns, and right againſt (8) in 


s 4 The Ciſe of the Table of Logariths. 347 
= om and under (7) you will find -0.8450g9$06 
$ ich ist © IIs 
= if | Number prop d enſit of two PJacer, as (48); look! the 
._- Iſt F re (6) im the left-hand Column; and; the laſt Figure (8) at the 
FF to] the 3 then right againſt (6)-and under ($) you will find 
'. I, 325089, which is the Log. of 68. 
© If the Number confiſt of three Places, as 574, look for the two firſt 
' Figures (57) in the left-hand Column, and the laſt Figure (4) at the 
BF topof the Pages then right againſt (57) and under (4) you witt rind 
| 2.5789119, which is the Log. of 574. 
7 b IF the. Number confift of forxr Places, as 9499, look the. three fiv(t 
I Figures (949) in the pea Column, and the hſt Figure (9) at 
"the top. of the Page 3 fo right agaioft (949) and under (9) you will 
3 find 3.9776779, which is the Log. of 9499. 
- ©... _2+ 4 Log being given, ta find the carreſpondent. Number. 

MH Note, If the firt Figure of the given Log..be.(9),,the Numbes 
F..*0[ 1 > fought. confilis of one place > if it be (x), it confills.of two places 3 
"ir be (2), of three places 3 if it be (3), of four pl places. © 

| _Let the Log. be 0.9030gc0 3 this Log, will. be tound in the firſt 
Tj Line of the Table ale ls (o).3, forif you lookin the firſt Line, cro- 
fing both Tay” under ($) upon, the right-hand Page; you will ind 
given Log ws that ($, is the, Number, fought... |... 

+. Let the Log, bs F, appar 3 look down the fecond __ of the: 
nn Gy hand-Page, among thoſe Log* and you will fnd the ncare(i, be- 
oY by than the given. Log, to be 1.90309co, and the Number a= 
inſt it in-the left-hand Column is (8), then, Jogk crofs the Pages im 
' the fame Line againſ} (8) and under (3) at the top of the Page, yow 

: vill knd the Log. given, therefore the Number ſought is $34 | 
 Letthe Log. be 2.83 186983 look dowa the. fecond:Column: of 

e left-hand Page, until-you tind a Log. being the neareſt lefs- thars 

"the given Log. which will be 2.8260748, and the" Number againſb 

& in the left-hand-Columno, is 675 then look croſs both Pages ir 

. . KF uhe ane Line againſt 67, and under 9 (at the top of the Page); yow 
will tad the given-Log. therefore the Number ſought is 679. | 
-, Lec 3,9802761 be the Log. given 3 Look. down, the ſecond! Cor: 
kmn.as before, and you wilt tind the neare(t lels.to. be: 3.980034. 

and the Number againſt it 955 and croſting the Pages, as before dj- 
wited, under (6), you will have the given Log. Enercfore the Num- 

ber ſought is. 8556 
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{by K of the Table of Tricia or Legrimica 


Sines, Tan gents, and Secants. 


His Table contains the Lig aritbteh} Sines, Tangents, and Secant 
of every Degree and Minute of the ©uadrant. 

1; To find'the Sine, Tangent, or Secant of any Degree and Mitre 

If. the Degree be leſs than 45, your Sinc, Tangent, or Secant i is 
in thoſe Collins which are diſtinguiſhed with” the ' words (Ste)... a 
(T. angent) ( Secant )) at the Head of the Table. a 

"But if the Degrees exceed 45, then your Sine, Tangent, or Secant, is 
found in thoſe Colunins, which are dittinguifhed by the "words, ( Sim)" 
(Tang. (Setcant') at the foot of the Table. 

Sappoſe you were to find the Log, Sine, Tangent, or Srendly of 3 2" $2%, 
Look tor 32® at the head of the Table, and upon the left-hand Page, 
in the Column of Minutes, under the Letter (M), you will find 124 
and againſt 12,” and under Sine at the head of the Table, you tal 
find 9. 7266574, which is the Log. Sine of 32® 12/3 and againſ 12%, 
and under (Tang.) you'have 9.799 1569, the Log. Tang. of 32* 120; 
andagainſt 12, and under (Secant) you have 10,0725 305, the Log: | 
Secant of 32% 12%. ;- 

Suppoſe you were to find the Log Sine, Tangent, or Secant of 39 * 470; 
Look for 37 deg. at the head of the Table, and upon the righe-hand 
Page (becauſe the Minutes exceed 30) in the'Column of Min. un* 
der (M), you mult look for 47 min. and againſt 47 min. and under 
(Sine) at the head of the Table, you will find 9.78723 17, the Sing Q 
37 deg. 47 min. And againſt 47, and under (Tang.) you will tins 
9.8894214, the Tang. of 37 deg. 47 min. And apainſt 47, and Bins 
(Secant) you will find 10.,1021897, the Secant of 37 deg. 47 min." 
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| | again , ad) oyer (Secant,) you will find 20.35296494 the Secant 
= ot- "15 1-51 559 | | ns'T 


\ . © F} LY 
. \ 


py | $ IC D231 0% ISL 101G9nkTE 53 Lot 03 
were #0; find the Log... Sine, Tangent, or Secpnt »f (78, 14.5; 


| | Turn ro 7 at the foot of the Table, and upon the left-hand Page, 


F This is but the Converſe of the fortner 3 but that you may the more 


adily turti to the deg. avd min. required;rakerthis brief DireQton;- 


If it be a Sine, and the five firſt Figures be leſs than 9,8494, or a 


"Tangent leſs than Radius, or 10.0000000 3. or a Secant, and the fix. 

3 firſt Figures leſs than 10.1505 3. thenit is a Sine, Tangent, or Secant 

ofleſs than 45*, and isto be ſought in thoſe Columns diſtinguiſhed 

"with (Sine), ( Tangent) (Secant) at the Head of the Table 3, bur if the 

© Fine, Tangent, or Secant, exce:d thele retpe&Five Numbers, then the. 

" degrees an{wering thereto are more than 45,and they are to be found: 

& in thoſe Columns dittinguiſhed by (Sine) (Tang.) (Secans) at tae foot: 
FF » the Table. - 


Cuppoſe you were to find the Degree and Minute correſp1ing to this Sine 
9.7035329 3 This beiag leſs than 45, I run over the Columns of 


"ines, diſtinguiſhed by (Sine) at the top, and under 30", and againſt: 
-21/, I find the given Sine. 


* Suppoſe I were to find the Degree and Minute-correſponding t0 this Tan- 


© 10.3862931:. This being greater than 45®, I run over the Co- 


ns of Tangents, diſtinguiſhed by (Tang.)- at the foot of the rable, 
and over 672, and againſt 39”, F-tind the nearelt 1cfs, viz: 10.3 860000, 
and therefore the drg- and min. corelponding are 67: 3570.. 
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you were to find the Sin 
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Son ng | | 
from 90* oof, and look the Sine of the Rentinar, or C6 
to 90*) viz. the Sine of 50? 43 "6 

2. Note, If yo ace to tg e Sine, "Tangent, or Sccant of £ 
Numberof and minutes exceeding 903 as | : 
co find the Tangent of 127” 39*, ſubtraQ-127* 397 | hoo. & 
and find the of the Remainder, viz. rod eames a, 1 
which is alſo the Tangent 127® 39, as was required.” 
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366| 5640740 | .5641925| .5643109| 55644293 | 45645477 
367| +5652573| +3653755| +5654936| 5656117 | .3657298 
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9 5426877 10 4573123 


9-59390488- _— 


5-5463312 10.4536688| - 
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10-0253473 
100253958 


I 100554303 
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100255194 0255194! 
10.0255641 * 
— — 
10.0256087 
10-0256534) 


10 4873551 


10. 4833431 
IO. 4$29802 


10- 4826176 
104822553 
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”- 


|38 Teaw len ls 


— 


9-9743466 


9.9742570 
9-9742122 
9-9741673 
9.9741224 
9 9749774 
9-9740324 
9-9739873 


9+ 9739422 
7 9738971 
9-9738519 
9- 9733067 
9.973761 5 
9- 9737162 
9-9736709 
9+9736255 
9+-973580T 
9 9735346 
9-9734891 
9+9734435 


9 5302146 
9-5305650 
9-5309151 
9. 5312649 
9. 5316143 
9+5319635 | 99732010 
9*9732152 
19+9731694 
9-9731236 
9-9730777 
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199743918 | 
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9-5491487 
9.549559 
9-5499511 
9 5593519 
9-5507523 
9 55It525 
9.5515524 
g+5519521 
9-5523514 
9:5527504 
9.5531492 
9.5535477 
9-5539459 
95543438; 
9 $547415 
9 4551338 | 
95555359 


Ic: 4508513 


10. 4496481 
19: 4488475 


Io 44804 


10+ 4444641 


J-5567255 10-4432745 
955571214, 1954428 


9:5579125- 19: 4420875 
g9.5583077 19+-4416923 
9-5599971 , 10.4409029 
9+5594914 10. 4405086 
9 55988524 | 10.4401146 
9- 5602792 10.4397208 


9.5606727 10-4393273 
9.5610659 10 4389341 
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lo 4504500 
10. 4500489 


10-4492477 


Io 4484476 
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9-5575171  10.4424829 
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10-0256982 
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19 0259676 
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10. 4765047 | 39 
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10.4757919| 28 
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10-475080q | 26 
I0-4747251 | 25 
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10.4740156 | 23 
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10. 4726003 T2 
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9+5381943 
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| 


| 


A 


Tan 


9. 5610559 
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9: $002975 
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95692611, 
9.595488 
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9-5704223 


9. 5708088 
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9.5715811 | 
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19, 0270142 


CO —— 
| I0- 0270602 


10,0271062 | 
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10-0271523 
10,0271984 


19-0272446 10 og 


19+ 0272908 
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10-0273371 
19-0273534 
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100274297 
10.027476I 
10.0275225 
10.0275 690 


I0,0276155 
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10.0277086' 
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1o- 0298219 
10-0278486 
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19-0283652 
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9-5446630 
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| CDLIHECA AE A 


Io- —_ 


$5841774110 4158226. 
20 © 1 Tang. 


—_ 
IO 4273623 
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9. 5556433 
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1-9. 5562987 


9 5566259 
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9.5576060 
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9.5592579 
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— 


95592338 
$-3595485 

9. 95598829 
9+5605310 
9: 5608546 


9+5611779 
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a 
ES) 
- 


. 
: 


=. 
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9-5841774 
95845549 
9.5849321. 
9 5853091 
9 I 5356859 
9 5 5360624 
9-5864386 
9-5868147 
95871904 
9- 5875660 | 

9 $879413 
9 588316; - 
L-—-= 9- 5886912 
9 5890657 


9-5894401 
2.5898142 

: -5got88r 

9:5905617 

9. J- 5909351 
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9. 9: $924263 | 


9<5927985 | 
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9-5939139 


9- 5942851 
6. 5946561 


9+ 5950269 
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IO0.4154451 
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10.4146969 


10. 4139376 
10.4135614 


= 413155 
10.4128036 


10-4124340 
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I0.4101858 
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I0.0298483 
10- 0298968 
10.0299453 
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10-0299939 
I0.-0300426 
I0-0300913 
I0- 0301400 
10-0301888 
19-0302376 


10- 0302864 


19-0303353 


10.0303842 
10.0304333 
I0.0304823 
10-0305313 
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10- 0306788 


19-0307280. 
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— - —_ q 
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30 9+5640754 |9- 9686779} 19:5953975 | 194046025 10.031322T 110-4359246 . 30 
| 95643960 [9-9686281 | [9. -$957679 10.4042 10.0313719 [10.4356240 | 29 

9- 5647163 9.9685783 2- 5901390 10 yo03y030 19. 4oanzar 10-0314217 10:4352837| 28 | 
9 SONG 9. 9685284 95965079 079 | 10- 4034921 102314716 19. 4349637 ; 27 
9- 9684785 k 776 Ot 10 0315215 110. 4345439 | 26 
: ror 9.9684286| {9+5972470 | 19.402753 100315714 ]10. 4343244. 25 
9. 5659948 9- J- 9683786 9. 5976162 5976163 | 10- 10-4023538 10+0316214 0-4-4 24 
——ſ 
9 5663137 137 [9+ )-968328s 9-5979852 | 10- —_ 10 0316715 (10, 4336863 23 
- $060324 |[9:9082789| (9 «5983540 | 19-4016460] | 19- urns [12:4333676 23 
y "$6691d 9.9682283 9 598724 10+4012775 10+ "O3r77T7 10 4330492 | 21 
9. 19.95917 [ | 10. 4009092 hy 10 CLISY «19; 10.422731T0 ap 
3 5675868 |9.9681279 |9:5994588 [10-400rgtr 10;03U8721 [10:4334035. 1 
4 5679044 \9-9680777 Ft 10-4001733 10 03195230 a IT! i 
9- 56832217 [9.9680274 10- 3998057 100319726 [19 4317783 17 
9. 5685387 9+9679771 9. 6005617 10. 39943 10. 3994393 10-0320229 {10- toes | 16 
9-5688555 9-967 7 9.6009 10. 3999711 I 1050320733 10/4342445, Is 
9:5691721 9.9678763 9-601295 10:3987042 10 0321237 [19- «4308 279; 14 
95 -[9+9678258 | | 9:6016625 [10. =; 100321742 |10-4305117 | 13 
95 9:9977153) |2 one | ee. | | 12.0334247 [dugoloer) 22 
9-3701200 |9 9677247 | | 96023953 | 10- Io76047 10,0332753 | 1054298809 | 11 
\ $0 19:5794355 9-9676741 9-6027613 | 10.3972387 | | } 10:9 13258 19:4295645 | 19 
71 [95707506 [9.9676235) | 9.6031371 | 10.3968729|, | [10-0323765 [10; | 
b 9+5710656 5 9675728 9.6034927 | 10. 3965073; 10. k 2,74 4 344 : 
$3 | 9.5713802| 949675221 9-6038581 | 10. 3961419] | | 10,0324779110-4286198 | 7 
74 9-571 9» 2909973 9-6042233 | 19-3957767 | + [100325287 [10 19 4283074 '6 
55 9+ 5720087 | 9. Joh g- 6045892 | 10-3954118} , [Ta Te nn 10-4279913.| . 5 
56 [9 $723226 [9 g- 29 | 10.395047F || , | 10-0326303110-4276774 | 4 
57 |9-5726362 |9-9673188 | | 9.6053174 | 10.3946826 1040326812 110: 4273638 | 3 
58 |9:5729495 [9:9672679 | | 9:6056817 [103943183 | | 10.0327321 110. 4270505 | | 2 
59 [55732626 |9:.9672169 | | 9.6066457 [10:3939543 | | | To 6327831 [1o: A 
60 |9:5735754 [9:9671659} | 9 6064096 $10-3935994 10.032874 {ns 19: $267374 Hg R, 
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I0: 0331925 
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10.9339674 
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104171603 
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10-4226912 
10.4223817 
10- 4220725 
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19-4174655 
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[0 9. 5735754|9-9671659\- | 9 6064096] 1p. Þ- 3935904 
I 9-5738880|9-9671148\ |9 6657732] 10.3932268 
2 6,5741003 | 9:9995637 | | 9:6024386| 10.3933624 
T3 95745231 9:96791i25 | | |9.6974997 | 10.3925003 
'2 9 574 - Fn * [20*3921373 
'I'9. 75135619 ſol g-6082254 | 10 3917746 
"IM 9:5754468 9, 588. 9 8880 10; 10:3914120 
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(12.9 ; z 9:9666533 | 9-61003594 40-3 
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26 | 0-581 2: 5810177 | 9.965843 | 6157934 [10 3842065 | 
27 | 9: 35819236 19+ 9657721 g-6161514 10, 3838486 
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10+ 3760237 
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19-035706 


1003575 10. 40931 44 
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20, ; 945977827 
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2} _ I , 9+62040590 
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Secant| 


UMI - 1994 


Tangents and Secants, 


ES 


: 
. 


27 Degrees. 


Sine, 


9-9479289 
9-9478631 
949477973 
99477314 
9 . 9476055 
9 9475995 
9-9475335} 
| 949474674 
| 949474013 

— 


© * 
5 
4 


| Tang! 


g 7164767 


9 7167851 | 


9:7170933 
9.7174014 
9-7177094 


9-7180173 
9 7183251 


| 9-71863 


27 
9 7189402 
9 7192476 
9-7195549 
9.7198620 
9-7201690 
9-7204759 
9 «7397827 


O>— = ———— 


9.721c8g 

[9-721395 

9. 7217022 
9. 7220085 
9.7223147 
g+72262C7 
9. 7229266 
9 7232324 


OC —— ————— 


9.7235381k 


' 19 7238436 


9+7241490 
9.7244543 


9-7247595 
9 7250646 


9+ 7252695 
97256744 


I0. 2832149 
IO. 2829067 


Io. 2325986 
10*2822906 
10 219927 
10. 2816749 


10.281 
og EE: 


———— —— 


10-2824451 
19, 2801380 
lo. 2798310 


I0. 2795241 
10. 2792173 


10- 2789107 


| 10. 2785042 


—— 
10+2782978 
l0:2779915 
[0.277685 3 
10. 2773793 


[0 2770734 
IO, 2767676 


10-2758510 
0 2755457 


10, 2752405 
10-2749354 


10. 2746305 


Tang. 


10 2835233] 


10+2807524 | 


Io 2743256 | 


; 


CR 
O 
O 
— 
(I) 
he 
” 


19- 3355944 
10+3353518 


to.3351094, = 


10+33 43332 
10-33 41414 


10-3331762 
10. 3329353 
10: 3326946 
10.3324541 
10-3322137 
1043319735 
19 3317335 


10: 3314936 
19-3312539 
10.33t0144 
19-3307750 


10 3231042 
10 3258662 


10. 3286284 


10 3283907 } 
Secant | 


[20 


| 


CE _ 
| TO, 3334172 || 


29 
28 


27 
26 
25 
24 


4 
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62 Degrees, 


Ppp 


-— 


—_ 


A Table of Artificial Sines, 


- 28; Degrees. 


Sine. 
96716593 


.9.6718468 


5 6720841 
9-6723313 


-9.6725553 


96727952 
9.6730319 


9.6732684 
9: 6735047 


9 6737409 


96739769 


9 6742128 
96744435 


9: 6746340 


9.6749194 
9+6751546 
9 6743896 
9-6756245 
9 6758592 
9-6760937 
9+6765623 
96767963 
9.6770302 
9- 6772640 
9.6774975 
9-6777399 
9.6779642 
96791972 
96784301 


9.6786629 


9- 9459349: 
9-9458677 
3. 9458005 
9.9457332 
9- 9456659 
9.9455985 
9-9455310 
9+9454636 
9-9453900 
93.9453235 
9 9453603 
9-9451932 
9 94555 
99450577 
9+9449393 
9-9449220 
9, 9449541 
3- 9447862 
9.9447 182 
9 9446501 
9.9445821 


| Jang 


9. 9445139 
99444457 | 


949443775 
9+9443992 


9-9442409 
9-9441725 


9- 9441042 
9-9440356 


99439971 


oO O— —— — 


 9:7256744 
9.72597N 
| 9+7262836 
' 9.7265881 
'9 7 'S 
| 9+727 1967 
(27 


9+727 
| 5:738198; 


2 7293230 
9+72:96263 
9. 7299295 
9.7302325 
97395354 
9- 7303383 
9 7311410 
9+7314436 
9-7317460 
9.7320484 
9. 7323506 
9-7326527 
9-7329847 
9-7332566 
97335584 
9.7338601 
9-7341616 


9-7344631 
27397294 


CT —— 
h0.2742256 
— — 


 9+7290196 | 1 


| 


9-9438955 | 
'1Sine. 


10. 2740209 
10 2737163 


10+2734119| 


l0. 2731075 { 
10. 2728033 | 
20: 2720090 
10+ 2721952 
lO« 2718913 


10. 2700705 
—— — 


= 


[19-055 


I9.0541323 | 
19 2541995 | 


10 0548745 | 


19.0555543 


1940542668 | 
10 0543341 | 


10.0548068 


10 0549423 
19-0550I01 \ 


10-05 54861 


19.055622 


I9-0557591 
19-O558275 


10.0558959 
10.0559644 


10 0560329 | 
19.056101t5 { 


10 3262591 


| 10. 3260231 


10.325787: 
10. 3255515, 


JMI - 1994 


\ 


WARTIME 


— ——_———__ 


28 Degrees. 


9.6788955 


9 6795923 


9. 3 
9. 


9-6855191 


ore 


9.6812126 
9-681 4434 


6819046 


«6821349 
h I 8230) 
| 9-6825952 
' 9.6828250 


98835137 
9-6837430 
9.9539720 
9-6842010 
9.68442 
9-684658? 
9.68348868 
9-685 1151 
9-685 3432 
9 6855712 


| Sine, | 
9. 6786629 


6.6791 279! 
9-6793602 


06852877 | 


9-6816741 | 3 
9+ 


68305 4% | 
3 6832042 


Fi 
J- 94158193 | 


Sine. | 


| Tang! 


'9 7350556 


5 73764 


9-7353 

9. 7356677 
9 735%V5 
9+7362693 
9 7365 
9.7 

9 7371709 
9 7374712 
97377714 
97380715 
9-7383714 
9-7386713 
9.7389719 
9.739:707 
97395702 
9.93 
9+7401 
9.7404681 
97407672 
9. 7410662 
9 7413650 
9. 7416638 
9 7419624 
97422609 
3.7425594 


9 7431559 
97434540 


9 7428577. 


| 
, 


9.7437520 10 


16 2652356 
19. 26493 44 
10. 2646333 
10. 264332 

wth: be 
10 2637397 


| 10. 26343oT 


lo. 2631295 


lo- 2625288 
10-2622286 
19. 26192355 
19. 2616286 
10- 2613287 
19-2610290 


I9- 2607 
10-2604238 


9+ 2601304 
19:259831; 


lo, 2595319 
TO -25923 


lo-25893 


38 


IO. 2$36350 


10-2583362 
Io12580376 
10-2577391 
Io 2574406 
IO. 2571423 
[0. 2568441 


—— 


— 


19. 2IT | 


| 


10+0571357 
19.0572051 


19-0572745 


19.9573439 | 
0. OF 741 34 4 


10 0574829 


10 0575524 
10- 0576221 


103213371 


10+3211045 


10.3208721 


10+3201757 
10. 


10-3153417 


IS2 133 {SU ESTS) 
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o 


2| 0 «| wlauloulesr 


61 Degrees, 


— —— — 


Ppp 2 


bo Mt. cnn Ah Y _ 


44 ar 24 CIIEDRES —_— _"E , 


A Table of Artificial-Sines, 


_ _— -—_— - 


29” Degree. - 


JETTE. 


9: 9418193. 


19-9417492 
9.9446791 


9.941 
9: 9415385 


9:941395 


9.941187! 


9-9410461 
3: 9499755 


19-9499048 
(ES 342 


9 9197634 


9 -689197% 19. 9405927 


3-9199219 
9.9405510 


9.6918915 


9 y9oqeot 
9.94C40g1 


9.9403381 


96995 476| 9 9402670 


— ——_ ——— 


9.9401 

0-onor248 
9-9400535 
9-9399823 


9- 9399110 
9-9398396 


| 68 
Ts 


Sine. 


9- 94146855 
2 97455379 


| 19-9413379 |- | 9+7458349 


9-9412575 | 


19 9411166. 
| 97470227 


Tang 


9.7446453 


19 7449428 


9+ 7452403 


2 7473194 
9+7476160 
9-7479125 
9. 7482589 
| 9-T4885505 
9 7488013 


9-7437520 PW 
omoc———— 


| 2+ 7440449 
7 746397 


[Q-252977 
[0 252G8c6 


10. 2517901 
19:2514948 
[9.251197 
10. 2509026. 


9 7499974 


9-74 


9. 7499350 
9.7502806 


9- 7505762 
9-7508716 


9 7514622 
9.7517573 
9-7520523 | 
9.7523172 | 
9 7520429 


tt. ti 


97493934 | 
J2 | 10-2503108 


* 


9-7511669 


I —————_— —— 


10. 2506066 


IO. 25OOILFO 
10. 249719; 


10. 2494238 
109, 2491254 


ne rt ne. 


[0-2438331 
Io. 2485378 


10-2473580 


Tang, 


yecant | 


10.0581307 


mm mr mrmn—_—_ 
10.0582508 


| 10 0583209 


19.0583919 
Io 583612 


I0-0585315 
[00586018 
IO OFSE721 
Io c587425 
10-0588129 
10,0588834 
10.0539539 
10 0590245 


110 0590952 


10-0591658 


I m—m_ — —— 

10+0592366 | 
10 0593073 
10-0593781 
10 0594490 


| 19.0595 199 


19.0595909 


10+ 05 QOOL9 
10, 0597330: 


| 10,0598041 
1029598752 | 


ESE 
I0: 0599465 
Io 0600177 


10»0600850 
10,0601604 


[09 0602318 
10.0603C32 


60. Degrees. 


Le I e_ 
--- - a -- 


— _ ——— x + —— 


- w-_——_— 


. -—— ome” 


| 


mr: 


9:6923388 


9+6925622 
9+:6927851 Laoreanh 
9-6930080 
56932308 
9 nt 


9:6338981. 
9-6941 203 


9- 6943423 
9:6945642 


9.6947859 


{ 96950074 


9+595 2288 


| 9 6954501 


9: 6956712 
9-6953922 6958922 
9.69611 30 
906963336 
9 6965541 
9+ 745 


Sine. |: ._.. 


99391953 
9-9391234 


9-93905i5 
9-9389795 


99388356 


9-9387635 
9 9386914 


99286192 
9+9335470 


99344747 


9+9393300 


9.9381851 
9-9381127 


9. 9380400 
9-9379074 


4 99375947 


9378220 


þ 9377492 


9. 9376764 


oN 3 0389076! 


9 93540! =4 


9-9352576 | 


9 9376035 | 
9-9375306 


Sine. - 


| 
| 


j 


9. 7529368 
9: 732319 


368. 10 24706 


10. 2467686 


9 7534259. 102464741 


9 7538203 ! 19-2461797 


I 7541 
9+754 


9+7547024 
9:7$49969 
9. 1. 7552908 
9-755 5546 46 
9. 0-7558783 
9. 7561718 
9 7564653. 
9 7567587 
9 7570520 
9 79734532 
9 7576383 
9.7579313 
9-7582242 
9+7585170 
9-7588296 
J 2 ts wh 


9+7593 7, 
9 + 7590071 


9+ 7599794 71599794 
9+-7602716 


9 7605637 
9 7608557 


9.7611476 


9- 7614394 


I9-2458854 


_— 0 2419912 


[0 2452 12977, 
19-24500Jt 


Tr 2447091 L £ 
10-2444154 


10. 2441217 


0. - 2438282 
10+ 2435347 
Io 2432413 


Io- 2429480 
10» 2426548 


10: 2423617 | 


104 242068 7 
10-2417758 


1052414830 | 


10, 2411 
10- 19: 2408978 | 


10s 10: 245be53 


| 7 2394363 


10 2 8556 


| Tang, 


: 


10. 2391443] 
lo-2388524|- 


10: 2403129]. 
a7 ce 


10. 2397284 | 


Th: 


| 


| 


M————— 


19, 3061019 
19. 797 


I19-3956577 


I8zT 


10-3%54358 | 
10,3052141 | 


10. 3049926 
—ﬀ 


10+ 3047713 
10: 3045499 


19-3043288 | 
10+3041c78 * 


1043038870 . 


19. 3936664 
10 3034459 


el | 
10 19 3027854 


- to pn | 
2 10:3023455 
IO. 10:3619004 


"TO 


1043016871 
10: 3914679 
IÞ 3012489 


10.3010300 
Secant 


0-17-T08 


Oy 
wt 


60. Degyees. 


UMI - 1994 


| 


£1E&188] 


-— —— 


I” ET 


= bon lwwlswloawteels 1G) 


—_ 


15 =13o layvkou law atoll = 


949374577 - 


9:937538 | 


9. 9373 T | 


FSFE 


_ 


10 ocgnos 


10.0032012 
10.06327 

10.0633491 
10. 0634217 
10-0634953 


10.06 
109 pot oe: 


10-0637164 
10-0037902 
10.0632640 
10.0639379 
10-0640119 
Io 0640859 
10 641599 
10-0642340 
10. 0643082 
10-0644566 
10-0645309 
I9-0646C5 2 


10-0646796 
| Secant | M 


I0. 3010300 
I0-Zoosi13 


10-3003742 
10 JOOIFTO 


Io 8 
10.2997108 


10. 2995019 


110 2992842 


Th 


10- 2986319 


10. 2984148 
10-29819738 | 
IO, 10 | 
10. 2977663 | 
I0-2975477 | 
19+2973313 


I0.2971151 


IO, 2 30 
— 


10. 2964671 
I10- 2962514 
10 -2960359 
10. 2958205 
IO. 2956052 
102953901 
Io. 2951752 
10-2949603 


10- 2947457 
IO 2945311 


| 


3I1[68!&813! 


F4 


_ « 
« FW Sn. TT 4 4 "_ ah 
- ” C _ Sw % ww " 
: - 
- 
_— ah. * - - 


30" Degrees: 


Sine. 


- 
— 


——_ 


* — oo — 


— 


n_—_—_—_—  ]——__ 


[38188 ]$Z12S12218S[58[SR1[S8 E218 | 


wA 
= 


3-751469] 
97056833; 
9-7058975 


9-7061116 
9:7063256 [9-9 


9 7065794 (9 
9-7067531 


9: g 706967 7 
9-7071801 
97073933 
9+7 
9.7078194 
9- 7080323 | 
9 7084450 
9 7084575 
9. 7086699- 
9- 7088822 
9. 7090943 
907093003 
9 7095182 
97097299 
9-7099415 
9.7101529 
9.7103642 
9-7105753 
9.7107863 
9 7109972 
9+ 9-7112080 
9.7114186 
9 7116290 
9-7118393 


} 


| 


9 9352499 
9: 2.935 1715 
9: 3-9350969.. 
9. 2A 


y J 730 
9- 9847983 | 
9-9347255- 


9-9346486 
9+9345738 


9-9344988 
9-9344238 | 


9-9343488: 
9-9342737 


9.93 37467 
99336713 
9.9335957 
9. 9-933520l 


9-953 

g- 9 Dorn 
9 9332931 
9-9332173 


pane cnn 


9-93 30656 


99353204 | 


9 31415 | 


; 


|Sine. 


| Tang g| | oh 
9- 770148 | 10-2298515 10.2965 zo 
 |9-77043 ES xD | 19:2943167 
9: > 7707361 | 19 22957 | 19-294k025; $1 | 
9 7710147 ;, 10-22 $3 44 15 L 
9 7713933 , 12:2 w 126 
I T0-228 4 10- - 2934606 74 | 
977 2? 10-228 1902932469 24 | 
9+7721 r0- 2278316 | 23 
9:7724566 . 19: 2275434 1 | 22 þ: 
$T71 IO, 227 I0-2 —- 
3:7730329 3 10. 10-2269998 19-2983936 | 20 
977126 10, 2266704 10,292 I9 
9- 7730084 10. 226z916 10-2919677 | 18 
3 kgs = 2261939} 10-2917550 | 17 
9 7741 25 I62 2905425 16 
9 77447 'To-2255287 15 'þ 
27147388; 19-2252412 4 | 
9-775946z.. 912249535 13. 
9. 1753334 I9, | 1 
9-7756206 , '10-2243794 T 
9e71$%K77 1052240933 IO 
"10, 2238053, | —_— 
JETT 16 19: ae s | 
9-7707885 119 1012232305 | 1% : 
«77705 | 6 
9-7773418 UTE 22265921 _— 6 
9-977 27776284 | I0.2223716 : 4% 
— , 
9 ) 7779149 I0.2220851 : * > 
'9 7782012 [10. 10-32217988 |10:0667887 10-2885834 | 2 [ 
9.7784875 10-2215 125 10.0668c8e | 19 28837299 | þ: 
9-7787737 110+ 19-2212363 10 0569245 10. 2887607 - k 
[1 [Tang, | Eh] \Secant_ | w | 


A Table of Artificial Sines, 
31> Degrees. 

KY) | EY 

M | | Tang | Secant | | 
| © 249320656 EEZTE, Io 2212262 19.0669344 | 10. 2881607 60 
I 9; 29897 | 19: 59 | 19, 2209401 10: 0670103 | 10-28 ol 59 
A: 199329137 9. 59 | 19, 2206541 19.0670863 20. 20900. 53 
—_ | —— | p< III——_— | ———o——_—_— 
3: 1919338376 | '| 9 7796318 | 10.2203682 10-0671624 | 10-2875305 | 57 
T j[=EaD | pe Ons = - 7 56 
; 9-93 26554 75020 0.2197 : 110 287111T {5 
& | 9.9326092 9.7804591 | 10. 2195109 10. c673923 | 10.2869017 54 
9-9325339 | | 9-7807747 | 10 219225 10-05746Þ0 | 10. 2866923 | 53 
> F159 94932457 | 9+7810602 | 10 2189398 10 0675433 | 10 2864 F 52 
9 | 9:9323804 | * 9 7813456 | 1042186544 19-0676196 | 102862740 51 
Io 919323999 | 9 7816309 10: 2183691 | 19.0676960' | 10. 2860631 | 505 
[11 | 9:7141437] 9.9322276 | | 9 7819162 10.2180838. 10.0677724 | 10-2858563 | 45 
12 | 9- 7822013 | 10-2177987 | 10.0678489 | 19-2856476 | 4% 
iz | 9 7824864 | 10- 2175136 10.0679254 | 10-2854391 FA. 
F 9.7827713 | 102172287 __ 1002804399 þ/ 
8. — ' — a —— 

1s; | 1 9.7830562 | 10.2169478 10.0680787 | 10.2850224 | 
16. 922198 9.7833410 102168050 10.0681553 | 10- ” : 
15, «+027 | 9.7836258 } 10. 2163742 | +! | 10.068 TY 19+284606} ; 43 
a F6ors Y 9.783904 ar 19 083089 | 10. 2843985 g 
tg | 9:7158592 | g 9316143 9+-7841949 | 10- 2158051 10.0583857 | 10.2841 al 
20 19 7 Sie8 39315374 9+7$44794 | 10.2155 256 10-0583636 10 1839032 Þo 
21 | 9:7162243] 9.931465 | | 9 7847638 | 10-2152362 10-0685395 | 10. 2837757 | 30 
22 | 97164316 4b B35 9-785049T 110. 2149519 Io 0686165 | 10 2835684 * 
7 9:7166397 9-9343065 | 9-7853323 | t0-2146677 10 0686935 | 10 2833613 | 27 
'24 | 927168458] 9.9912294/, | 9:7856164 | 10. 2143836 19-0587706 | 10-2831542 | 26 
126 9 7176526} 9:9211522 9.7859004 | 10.21 19.0638478 | 10. 2829474 | 50 
3s Ota Jp ner 9.7861844 | 102138156 l10.c689250 | 10 2825406 4 
27 | 97174660] 9-9309978 9. 7864682 | 19 2135318 10 0690022 | 10:2825340 | 3, 
s 9474767 25 $4 pe4b 6.7867520 \ Io 2132480 10-c699795 | 10: 2823275 - 
2a 97178789 ['9-9308432 F | 9.7870653 | 10-2129643 19-0691568 | 10-2821211 | >; 
76 9 71808517 9-9397658 _ 1 9-7873193 0- 21 26807 19-0692342 | 109:2819149 ” 
— Da . ; , _ you 
| 21:--ASine. Tang. | Secant |M 

| —_ 

58 Degrees. 


” * —_ : | . 
v | Sine. FE] | ] |Secant 
— ——— | - —_ 
30 | 97180851 3-9307658 | DE | 10: 0692342 | 192519149 | 30 
211 9+ 9-7182912 9-9306883 947876028 | 10 2123971 100598117 I0- > 2817038 2 
4-4 9-71B4971 | 9.9306tog | |9:7878863 | 19; 2121137 10 069 10. 2813029, | 28 
| 9-m97030(9-9355333 | |9:7881696 | 10-21 18304 | 10 | 27 
74 37183686] 9.9304557 | |9.7884529/| 19:2715971 19: 26 
35 | 9-7191142 [9- 9303781 | |9-7887361 [10-211263 T0- 3808858 | 25 
36 | 2772319919. 9393909 9: 76golon | 12 210000p Nt 
27 | 9-7195249|9-9302226 | [97893023 '19 27 19. 19-8877t 23 
” 9-7197300 Fg 3: 7893855 10; 20041 7] 10.280 22 
33 | 9-7199350 9-3 | 9. 7898681 \16, 2101339 | _—— T 
5 9-7591399| 9+ [ 9. 7901508 | $292 | | 10-2798601 | 20 
ar | 9-7293447|9-929907} | [9:7904335 [192095665 | FIT; 9 
42 9-7205493 9: 90332 L. [9s Ior, 9 | 7'11 
7; | 9-7207538|9.9297551 | |9*7 | $ 10'2792482' | 17 
44 | 97209581 > OG * | 19/7920 10.2790419 -16! 
a5 | 97211623 |9-9295989 9 79r5635 {10 | | 10- 2788377 I5 
46 | 9-7213664 [9-9295207 |. | |9:791 10. 208154. 10:28633 14 
47 | 9-721570419 24} |9:7921280 [10- 76 | 192784296 | 13 
7] 90921774 3 92936qt | [9.7g24ror [19-2075 10.2782258 2] 
a9 | 9 7219799 [9-9292857 917926921 102073079 | | | 1040707143 } 19 2780221 $77 
5o | 97221814 [9-9292073 9+792974t |195 2070259 10 0797929 | 10:278186 10. 
<1 | 9-722384819.9291289 9+7932560 | 102067440, Io 0708711 | 19+ 2776152 '9 
Fo 9.722581 | 9-9290504 97935378 [192064622 | 10.0709496 | 122774119 | $ 
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97392555 
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9+9230982. 
3-9230158 | 
J-9229534 [ 
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— 
” - 


9:9216073 : 
99215240 
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9-9192542 
9 9191594 
9*9190845 
9+9189996 
9.9189146 
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9-8281696 
9-8284423 
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10-1748340 
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9:74942387] 9-9177194 | | 9 5317993 
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48 9. 7564182 9:9144221 | 9. 8419961 10. 1580030 100344901 10+2437636 | 13 
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| 9:25786%7| 9:9137179] [9.844r508| 10-1558492 } | 12" 51939 | 10-2423122 | 5 
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19-21502104 | 10-0881 472 
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10.1496747 | 10.0883261 
10.149 | 10.0884156 
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